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FOREWORD 

ln 1917 the Oklahoma Geological Survey issued Bulletin 19 
part 2 entitled, ''Petroleum and Natural Gas in Oklahoma.'' This 
volume was so popular that the supply was soon exhausted and 
for several years copies have not been obtainable. ' 

The present director has seen the need of a revision of this 
bulletin. On account of lack of appropriations be bas not been 
able to employ sufficient help to compile the data, and bas called 
on some twenty representative geologistS' throughout the state 
to aid in the preparation of reports on separate counties. These 
gentlemen, all busy men, have contributed freely of their time 
and information in the preparation of these reports. 

It will be understood that the facts as set forth in the various 
reports represent the observation and opinion of the different 
men. The Oklahoma Geological Survey hag every confidence in 
judgment of the variouS' authors, but at the same time the Sur­
vey does not stand sponsor for all statements made or for all con­
clusions drawn. Reports of this kind are, at best, progress reports, 
representing the best information obtainable as of the date issued 
and doubtless new data will cause many changes in our present 
ideas. 

Mr. H. T. Beckwith, who has prepared the chapter- on Osage 
County, ha.s bad several years experience in this part of the 
State. Osage County has been producing oil longer than almost 
any other area in Oklahoma and, c.ontains mor.e separate fields 
than any other county. It is impossible to deal in minute detail 
with each of the thirty-five or more producing oil and' gas fi.elds 
in the county in a report of this character. Mr. Beckwith has 
called to his aid the assistance of a n urn ber of other wo1·kers, 
and by the combined information obtained by these various men, 
has given us a eompreh.ensive picture of conditions as repre­
sented by some of the most typical oil fields. The map a.ccom­
panying this report is believed to be the most complete map 
of the county ever published. It shows, in some detail, the sur­
face outcrops of the various geological formations. 

February, 1928. 
CHAS.N.GOULD 

Director 

OSAGE COUNTY 

By 

H. T. Beckwith 

INTRODUCTION 

This report gives a brief description of the exposed geological for­
mations in Osage County and illustrations of some of the types of sur­
face and subsurface structures. A brie'f account of the early history 
of the Osage Indian Reservation is given as well as the location of the 
first wells drilled. Those not familiar with the rules and regulations 
concerning the purchase and development of leases in this county should 
consult, "Regulations to Govern the Leasing of Lands in the Osage 
Reservation, Okla., for Oil and Gas Mining Purposes," by the Superin­
tendent of the Osage Indian Agency, Pawhuska. No attempt has been 
made to go into detail concerning the development and production his­
tory of the county, as such information can be found in government pub­
lications and in the files of the oil trade journals. Production figures, 
by years, for the county and for the Burbank Pool only are given. 

Much information has been published upon the geology, structural 
features, and development of Osage County. This county has been the 
training ground for many Mid-Continent geologists. For a report of 
this kind the difficulty has not been to find material to put into it, but 
to sort out from the available data that most desirable for a report of 
this type. It is not claimed that any strictly original information is in­
cluded in the following pages. Surface structural maps and descrip­
tions of them have been published and are available for most of the 
county, and many articles have been published describing the more im­
portant producing areas. 

The information here given has been compiled from many sources, 
both published and unpublished. The writer has endeavored to give 
credit to the original author in all cases; if there has been any lapse of 
such courtesy it has not been intentional. If to some it should appear 
that important facts concerning the geology and development have been 
omitted, it is because, in most instances, such information has been pub­
lished and is available in public libraries and in the libraries of many of 
the oil companies and geologists .. 

ACKNOWLEDGMENTS 

The writer wishes to express his thanks to the following individuals 
and companies who have been helpful in compiling some of the data 
presented in this report: D. P. Coleman, of the Indian Territory Illum­
inating Oil Company, compiled the east-west section across the north­
central part of the county. J•.'. M. Sands, of the Phillips Petroleum 
Company, furnished the data on the subsurface map of the Burbank 
pool. Glenn C. Clark, of the Marland Oil Company, furnished the 
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maps and data on the Pettit pool in T. 23 N., R. 8 E., and like material 
on the Wildhorse pool was furnished by G. C. Potter of the Tidal Oil Co. 
The geological department of the Gypsy Oil Company furnished the 
maps and cross-sections on a part of the Boston pool in T. 21 N., R. 
8 E. Charles F. Leech, of Bartlesville, kindly furnished the data on 
the early history of the Osage Reservation and of the fin;t wells drilled 
therein. Drafting on the county map and some of the other maps and 
cross-sections was contributed by M. K. Jensen, Chief Draftsman of 
the Indian Territory Illuminating Oil Company. 

Publications of the United States Geological Survey, the Oklahoma 
Geological Survey, and many articles that have appeared in recent years 
in scientific publicatiom were freely consulted and are, in many cases, 
quoted. The writer is also indebted to many other geologists, too nu­
merous to mention here, and especially so to Charles N. Gould, Direc­
tor of the Oklahoma Geological Survey, for friendly criticism and many 
helpful suggestions. 

LOCATION 

Osage County is located in the north-central part of Oklahoma. It 
is the largest county in the State, having an area of approximately 2,350 
square miles, a maximum length north and south of 57 miles and a max­
imum width east and west of nearly 60 miles. It is bounded on the 
north by the Kansas-Oklahoma state line; on the east by Washington 
and Tulsa counties (the 96th Meridian) and on the south and west by 
Arkansas River, except for a short distance along the northwest side 
where it is bounded by Kay County. 

Figure 1.-Map of Oklahoma showing location of Osage County. 

Four railroads enter the county and three of them cross it. There 
are several well graded earth roads crossing the county in different di­
rections and the stretches of hard surfaced or cement pavement are be­
ing extended every year. Pawhuska is the county seat and largest to~n 
in which is located the offices of the Superintendent of the Osage Ind1an 
Reservation. Some of the other important towns are: Barnsdall in T. 

SURFACE FORMATIONS 9 

24 N., R. 11 E.; Hominy in T. 22 N., R. 9 E.; Fairfax in T. 24 N., R. 
6 E.; Burbank in T. 26 N., R. 5 E.; and Grainola in T. 28 N., R. 6 E. 

TOPOGRAPHY 

This county is located in the Sandstone Hills and Red Beds Plains 
regions of Oklahoma. Regionally it is part of the broad Great Plains 
area that slopes gently to the east and south. Locally the topography is 
more varied. The eastern half of the county lies in a belt of alternating 
sandstones and shales. These beds dip gently in a direction a little north 
of west and the more resistant sandstone beds form prominent and steep 
east-facing escarpments with long gentle west slopes. In the western 
half of the county, which is of the more open and rolling prairie type, 
there are many alternating beds of limestones and shales which form 
similar east-facing escarpments that are not as prominent nor as rugged 
but more numerous than those on the east. Occasionally local folding 
combined with favorable drainage has formed a few short westward­
facing escarpments. In the eastern and southeastern parts of the coun­
ty the topography is rough and broken, and wherever the sandstone or 
sandy shale beds are present the hills are usually covered with a thick 
growth of scrub oak. In many places along the western and south­
western boundaries of the county the bottom lands of Arkansas River 
are &everal miles wide and often covered with heavily wooded sand 
dunes. 

The drainage is south and southeast into Arkansas River, or its 
tributaries. The principal streams in the county are Caney River in the 
northeastern part, Sand Creek in the east-central part, and Bird and 
Hominy creeks in the southeastern part. In the western half the 
&treams are not as large nor as well developed, as in the eastern half, 
the only one of importance being Salt Creek which flows nearly due 
south paralleling the strike of the limestone beds. All of the larger 
streams are well developed in the lower part of their courses and, where 
they cut through the eastward facing escarpments, form m~ny short 
ridges and hills separated by broad alluvial-filled flood plams. The 
upper courses of all the streams have a steeper gradient, flow nearly al­
ways on bed rock, and near their headwaters· show a rather deeply 
cut dendritic drainage pattern. 

The lowest part of the county is near the southeastern corner where 
Hominy Creek crosses the county line at an elevation of less than 620 
feet. The highest part i& near the northwestern corner where some 
of the higher escarpments reach an elevation of over 1,300 feet. 

GEOLOGY 
Stratigraphy 

SURFACE FORMATIONS 

The surface rocks of Osage County are Pennsylvanian and Per­
mian in age. The Pennsylvanian beds exposed range upward from a 
little below the Hogshooter limestone in the southeastern corner of the 
county up to and including the E&kridge shale at the top of the Penn­
sylvanian series. Beds of Permian age exposed in the county extend 
from the top of the Eskridge shale up to and including the major part 
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of the Council Grove group! The Permian and Pennsylvanian systems 
are conformable throughout and the change from one to the other is 
a gradual transition. Surface exposures in both systems are made up 
of beds of sandstone, shale, and limestone. A few limestones occur in 
the northeastern part of the county but limestones are. much more nu­
merous and prominent in the western and northwestern parts. The 
sandstones are better developed in the eastern half where they form 
many wooded ridges or escarpments. 

The subsurface beds of Pennsylvanian age, which underlie the 
whole county, are much the same in character as those found at the sur­
face; they consist of alternating beds of sandstone, shale, and limestone, 
with the shales predominating in thickness. Beneath the Pennsylvanian 
series are beds of Mississippian age, consisting chiefly of limestone, 
some cherty limestone and shale, with the Chattanooge black shale at 
the base. The Mississippian and Pennsylvanian are generally conform­
able though there are a few local areas, as in the northeastern part of 
the county, where there appears to be an erosional unconformity. Be­
low the Mississippian there is a pronounced and wide-spread unconform­
ity. At the close of the pre-Mississippian period beds of Devonian, 
Silurian, and late Ordovician age were uplifted, folded somewhat and 
then by erosion planed off to a nearly horizontal surface. These pre­
Mississippian beds have a rather pronounced dip to the west and south­
west and erosion has beveled their edges so that in going up the dip suc­
cessively older beds come in contact with the base of the Mississippian. 
These older beds of upper Ordovician age are present only under the 
southern and southwestern parts of the county where they form a wedge 
between the gently-dipping Mississippian and the still older, steeper­
dipping and unconformable beds of the massive Arbuckle (Cambro-Or­
dovician) limestone. The maximum thickness of the Arbuckle lime­
stone is not known. Test wells have penetrated it 1,000 and 1,500 feet. 
Deep tests have encountered granite at several places in the county.' 

The surface beds have a normal dip of approximately 30 feet per 
mile in a direction a little north of west. The subsurface dip is more to 
the west and southwest, but at a slightly less degree owing to the thin­
ning of these beds to the west and northwest. Locally the normal west 
dip varies, especially in the eastern half of the county where the sur­
face and subsurface beds are warped and bent into small folds or anti­
clines. domes, a:nd terraces with their complementary depressions. 
Faulting is common along certain well defined lines of weakness. Ail 
of the faults found at the surface are of the normal type having smaii 
vertical displacement and usually still less horizontal displacement. They 
are inclined to occur in zones and were probably formed by torsional 
stresses set up at or near the surface at the time the warping and fold­
ing of the Pennsylvanian strata took place. 

1. Gould, Chas. N., Index to the stratigraphy of Oklahoma: Oklahoma Geol. 
Survey, Bull 35, p. 81, 1925. 

2. White, L. H., Subsurface distribution and correlation of the pre-Chatta­
nooga ("Wilcox" sand) series of northeastern Oklahoma: Oklahoma Geol. 
Survey, Bull. 40-B, p. 9, 1926. 
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The surface formations, as previously mentioned, are of Permian 
and Pennsylvanian age. (See geologic map, Plate I.) The bou!Itary 
between the two is more or less arbitrary as they are conformable and 
the lithOlogic change from one to the other is slight. The gradual 
change noticeable in the color of the shale beds from predominantly gray 
and gray-blue in the upper Pennsylvanian to the nearly universally red 
shales of the Permian, is perhaps characteristic in the northwestern 
part of the county, but farther south the same color change is equally 
noticeable along the strike of the upper Pennsylvanian beds. Beede' 
places the contact between the two periods at or near the base of the 
Neva limestone. The U. S. Geological Survey, however, is inclined to 
place the contact higher in the section at the base of the Cottonwood 
limestone. The writer is inclined to agree with Doctor Beede's sepa­
ration but for the sake of uniformity in nomenclature the U. S. Geologi­
cal Survey division is here used. 

In this area the sediments of Pennsylvanian age cover three-fourths 
of the county and those exposed vary from 2,000 to 2,200 feet in thick­
ness as measured across the outcrops. Beds of Permian age have an 
aggregate thickness of about 400 feet. As a general rule the limestone 
beds along the north boundary of the county become thinner and more 
sandy to the south. Most of the limestone beds in the northeastern 
part of the county become thin and disappear a few miles south of the 
State line. On the other hand, the shales and sandstones, with few ex­
ceptions, thicken towards the south, and in the eastern half of the coun­
ty they thicken more rapidly than the limestones thin in the section. 
This thickening of the section is quite noticeable in the southeastern 
part of the county. The interval· between the base of the Bigheart 
sandstone group and the base of the Elgin sandstone shows a consider­
able increase in thickness to the south. Also from the base of the Elgin 
sandstone to the top of the Pawhuska limestone group there is an in­
crease in the interval from north to south along the strike. Two shale 
members, however, thin noticeably towards the south. One of these, 
the Vilas shale of the Kansas section, disappears to the south and, ly­
ing above the Avant limestone, gives the outcrop of that formation an 
apparent westward swing. The other, the Bandera shale, is not ex­
posed at the surface, but is mentioned here because its thinning to the 
south has caused some mis-correlation of the sands at the horizon of 
the "Big lime", in northern Osage pools. 

All of the beds, limestone, sandstones, and shales, are of marine 
origin and most of them, especially the limestones contain well preserved 
marine fossils. In the southeastern part of the county there are a few 
thin lenticular beds of coal with occasionally some fine, clean, sand-free 
clays that indicate swamp conditions of deposition. In several phi{ ~s 
the sandstone beds in particular show well-preserved ripple rna; «:s, 
worm tralls, mud tracks, etc., indicating that some of these bed:, at 

3. Beede, J. W., The Neva limestone in northern Oklahoma: Oklahoma Geol. 
Survey, Bull. 21, p. 21, 1914. 
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least, were deposited in shallow waters such as tidal flats, or flood­

plains that were not submerged at all times. 

The limestone beds, while more numerous and persistent in the 

western part of the county, are not uniform in thicknes& or in character 

along their outcrops. Usually, however, the more important beds h_ave 

some distinguishing characteristic that is of aid in their identificatiOn. 

In some it is the color or thickness of the bed compared to those above 

or below, in others it is the peculiar &hape or appearance of weathered 

fragments along the outcrop, and in still others it is the abundance, or 

&carcity of fossils, or of some one species in one bed as compared to the 

adjacent beds that is the determining factor in identification of beds. It 

i& noticeable that there is no limestone bed, at least to the writer's knowl­

edge, that carries a representative fossil that is peculiarly characteristic 

of that bed and no other. Conditions of deposition during upper Penn­

sylvanian and lower Permian times were quite uniform. Changes in 

the fauna during this period took place gradually and without any 

abrupt breaks. The vertical range of several of the species extends 

well acro&s the upper Pennsylvanian into the lower Permian. In the 

eastern half of the county the limestones are much less numerous than 

in the western half, and are thin and not at all prominent in the section. 

Usually, however, they form very desirable and welcome "key beds" 

among the many lenticular, cross-bedded and short sandstone lense&. 

In the extreme northeastern part of the county in Tps. 27, 28 and 29 N ., 

and parts of Rs. 11 and 12 E., the writer found several small, thin ':ir­

ritating" limestone lenses that appear in short poor exposure& which 

have no distinguishing characteristics and whose only value in struc­

tural mapping is to lead geologists to regard the thin to massive len­

ticular sand&tones more favorably as horizon markers. 

The sandstone beds are, without exception, lenticular, and most of 

them show pronounced cross-bedding. They vary in hardness and the 

amount of cementing material, in color and size of grains, and the per­

centage of heavy minerals. Some of the beds appear to have been de­

posited under deltaic conditions, show pronounced forsetting and un­

sorting of grains, as in the extreme southeastern corner of the county; 

others are made up of fine to medium-sized grains, are highly calcareous 

and grade locally into rather pure limestones. Few of the individual 

beds cover a large area or can be traced more than a few miles contin­

uously. As a rule the sandstone beds do not occur alone but are us­

ually associated with other lenticular beds that occupy a zone in which 

sandstones predominate. Such zones are separated by comparatively 

thick shale intervals. Some of these sandstone zones can be traced more 

or les& continuously across the county. The value of the beds in these 

sandstone zones for structural mapping depends upon the ability of 

the geologists to distinguish one short !em from another _and the vary­

ing interval between such lenses. In some cases the fossil content of a 

bed will aid in its identification, in others the peculiar type of ripple 

marks worm trails, concretionary features, or &hape of the weathered 

blocks or fragments will be local characteristics of value in making cor-
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relations over short distances. The thickness of any individual bed may 

he helpful, though some of the thick sandstone lenses vary abruptly in 

thickne&s. The shale interval between one bed and that above or below 

it in a sandstone zone is often helpful, though here again the interval 

~ay vary rapidly. At the best, detailed structural mapping, especially 

111 the southeastern part of the county, is difficult and tedious work. 

In some areas it is doubtful if the results obtained are worth the effort. 

The shale beds, except in the extreme we&tern part of the county, 

are of somber colors, usually ·dark gray, yellow to drab, dark-blue, and 

occasionally black. They change in character as well as in color ~ver 

short distances. A clean gray-blue shale on one hillside may change to 

a dark brown, sandy shale on the next hill. Some of the shale beds 

are quite uniform in thickne&s over a large area and this uniform shale 

interval is often a great a.id in correlating key beds. Most of the con­

tinuous shale horizons thicken a little to the south and in the southeast­

ern part of the county some of them become quite sandy. 

No attempt has been made to write a description of all the forma­

tions or beds exposed at the surface in the county. In the list that fol­

~ows the writer has endeavored to give a brief description of the more 

Important beds that have been found useful for structural mapping. 

These are called "key beds". It is not pretended that this list is com~ 

plete and it is quite po&sible that some important key beds in local areas 

have been omitted. 
The classification followed is that given by Gould.' 

MARION FORMATION 

The only member of this formation that outcrops as a suitable key 

in Osage County is the Herington limestone. 

Correlation: Equivalent to the formation of the same name in the 

Kansa& section. 
Herington Limestone Member 

Character: This is a light gray to buff colored limestone 55 feet 

above the Winfield. In places there are three beds separated by 6 to 14 

feet of red shale. The upper two beds are not persistent and only the 

lower bed about 5 feet thick was used for a key bed. It breaks up into 

rather massive bloch and is usually underlain by a massive sandstone 

directly below it. 
Occurrence: Outcrops only in the western part of the bend of the 

Arkansas River in T. 25 N., Rs. 2-3 E., where it closely parallels Win­

field limestone outcrops. 
CHASE GROUP 

The Winfield, Fort Riley, and Wreforcl limestones form the princi­

pal markers in this group in western Osage County. 

Correlation: Equivalent to the Kamas form<J.tions of the same 

name. 
Winfield Limestone Member 

ChMacter: This limestone lies at the top of th; Chase group and 

about 165 feet above the \Vreford. It outcrops only in a small area 

in the extreme western part of the county as a dull, reddish-gray, argil-

4. Gould, Chas. N., op. cit. 
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laceous limestone 4 to 5 feet thick. Its outcrop is not continuous and 
is hard to follow. There are one or two similar, but thinner, beds be­
low it and one above it which were not followed. 

Fort Riley Limestone Member . 
Character: Some 20 to 30 feet above the top of the W reford h~e­

stone in Tps. 25-26 N., R. 4 E., there is a!loth~r bed of rather mass1ve, 
buff-colored limestone averaging 6 feet m thickness. It look~ m~ch 
like the W reford but carries much less chert. To the sout~ 1t thms 
and grades into sandstone. It is not shown on th~ map as m all ex­
posbres its outcrop is close to that of the Wreford !tm~stone. . 

Correlation: The Fort Riley is here correlated with the bmestone 
of the same name in the Kansas section. 

Wreford Limestone Member 
Character: This member lies from 90 to 120 feet above the 

Crouse limestone. In the northern part it outcrops as three b_eds. The 
middle bed is buff colored and full of chert. The lower bed IS gray_to 
yellow in color and decreases in thickness to the so~th. It contams 
some limonitized spots, no chert, and locally change~ mto a calcareous 
sandstone. The upper bed is gray to light y~llow m color, and loo~s 
very much like the Crouse limestone. It yanes from 6 to 14 feet m 
thickness and is thickest near the Kansas lme. 

COUNCIL GROVE GROUP 
Character: The only reliable persistent beds i!l this group are the 

Cottonwood limestone at the base and the Crou~e hmestone. at the t~p. 
The remaining beds, sometimes called the_ Garnson fo~matwn, cons1st 
chiefly of vari-colored shales with a few !tmestone let;tlls. 

Correlation: Equivalent to the Kansas formatiOns of the same 
name. 

Crouse Limestone Member . 
Character: This is a thin but rather conspicuous limesto_ne lymg 

from 120 to 140 feet above the Cotto~wood limestone .. It vanes from 
light gray in the northern part to a !tgh~ orange color 1.n th~ ~outhern 
part of its outcrop. In many exposu~es It shows ~mall hm?mt1zed. co~­
cretions and this with the large, conspicuous, mass1ye_ slabs mto whic~ It 
breaks up, are its chief characteristics. Locally It ~s full of Fusuh_na 
and usually shows a highly fossili~erous.layer _near Its base. It vanes 
from 2 to 12 feet in thickness, bemg th1ckest m the central an_d no;th­
ern part of its outcrop. The Crouse limestone occurs as out!ter~ m _a 
few places along the boundary line between Kay and Osage counties m 
Tps. 27-29 N., R. 5 E., capping escarpments. 

Cottonwood Limestone Member • 
Character: The Cottonwood limestone is a gray to hght yelhyv, 

crystalline limestone in the upper part, chan~ng to ar~illaceou~ at;d ooht­
ic limestone in the lower part. It has a shght greemsh to pmk1sh cast, 
and a rough weathered surface. The thickness varies from. 2 to 6 feet 
and it lies from 80 to 110 feet above the base of the Neva hmest~:m~. 

This limestone, the Neva limestone, and all the other pnnc1p;;l 
limestone horizons in the Permian section of Osage County, take the1r 
names from localities in Kansas and have been described in the reports 
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of the geological survey of that state in considerable detail. It does not 
form conspicuous outcrops and in places is hard to find. 

ESKRIDGE SHALE 

Character: The Eskridge shale consists principally of vari-colored 
shales, lenticular sandstones, and a few interbedded thin limestones, but 
none that form reliable horizon markers. Its thickness varies from 
40 to 60 feet. 

Correlation: Same age as the Kansas formation of that name, 
and equivalent to the top of the Wabaunsee formation in the Kansas 
section. 

Neva Limestone Member 

This formation is classified by Beede' as the base of the Permian, 
but later work by the U. S. Geological Survey places it in the late Penn-
sylvanian and it is here so classified. . 

Character: In most exposures theN eva limestone consists of three 
or more distinct limestone beds separated by shale. The basal bed is 
from 3 to 5 feet thick of massive limestone weathering white to straw 
color and with very few fossils. It usually forms the main bench of 
the series. The middle bed is 6 to 15 feet thick and consists of thin platy, 
soft, dirty yellow cherty limestone full of Fusulina. It does not form 
any prominent benches, breaks down easily and is separated from the 
upper and lower members by beds of shale that increase in thickness and 
become somewhat sandy to the south. The upper bed is from 3 to 6 
feet thick, though the full thickness is seldom exposed. It is a hard 
white limestone, showing some Fusulina, and a little chert. Its chief 
characteristic is that it is very soluble and the upper surface is very 
sharp and jagged. The following section is from Beede.• 

Section of Neva Umestone, 4* miles south of Grainola. 
Ft. In. 

3. Massive bed of hard limestone weathering with 
extremely jagged surface through solution.______ 6 0 

2. Thin bedded soft stone with frequ.ently marly part­
ings not exposed on hill slopes. Schwagerinae 
Chert. ---------------------------------------- 15 0 1. Massive limestone bed not weathering as rough as 
No. 3. ------------------------------------------ 4 8 

The thickness of the group varies from 20 to 40 feet and it lies 
from 110 to 115 feet above the Foraker limestone. The Neva lime­
stone forms escarpments in the hills west of Remington in T. 25 N., 
R. 5 E., and finally disappears under the sand of the Arkansas River 
Valley near the west side ofT. 24 N., R. 5 E., ~"est of Fairfax. In its 
southernmost exposures the limestone becomes tPL 'ner, more sandy and 
less cherty, while the intervening shales thicken <.:11d carry lenses of 
sandstone. 

Correlation: A continuation of the Neva limestone of the Kansas 
section. 

5. Beede, J. W., Okiahoma GeoL Survey, Bull. 21, p. 7, 1914. 
6. Beede, J. W., op. cit., p. 17. 
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ELMDALE FORMATION 

The only good persistent limestone in this formation m Osage 

County is the Red Eagle limestone. 
Red Eagle Limestone Member 

Character: A gray limestone that weathers nearly white with oc­

casional yellow spots and streaks due to limonitic material in the bed. 

In places where the beds are the thickest there are several individual 

limestone beds separated by shale. It is of variable thickness ranging 

from 6 to 20 feet, though in the thickest parts only the upper 10 feet 

or so are visible. It contains few or no fossils, lies 4S to 80 feet above 

the Foraker and SO feet or more below the base of the Neva limestone. 

Because of its position near the Neva limestone its exposures are not 

very prominent. 
Correlation: Equivalent to the upper-middle of the Wabaunsee 

group of the Kansas section. 
SAND CREEK FORMATION 

This formation is described by Gould' as follows: 
Two prominent limestone members, the Grayhorse, 4 feet thick 

at the base, and the Foraker, 60 to 110 feet thick at the top, with 

intervening shales and thin sandstones. Overlies the Buck Creek 

formation and underlies Elmdale formation. Includes at base the 

Grayhorse limestone member. 

Correlation: The formation is equivalent to the middle part of the 

W abaunsee group of the Kansas section. 
Foraker Limestone Member 

Character: This limestone or series of limestones, sandstones, and 

shales make up fully half of the entire thickness of the Sand Creek for­

mation. It is divided into three groups for purposes of description. 

The aggregate thickness of these groups is from 100 to 110 feet. 

The lower group consists of two thin limestones and 35 to 40 feet 

of shale. The two limestone beds are near the base; the lower one 

which is about a foot thick, weathers to a dirty yellow, slabby bed con­

taining Fusulina, a few crinoid stems, and brachiopods. It is succeeded 

by 8 to 10 feet of dark shale. The upper thin bed is a dense, fine­

grained, almost black, slabby limestone carrying small Fusulina. Both 

of these limestone beds are resistant to erosion and are often well ex­

posed at the top of the Foraker. 

The middle bed contains 2 to 4 feet of dense, fine-grained, dark 

colored limestone, containing many Fusulina. It is overlain in the 

southern part of its outcrop by a rather thick, massive sandstone which 

thins to the south and disappears. 
The upper part consists of three distinct limestone beds separated 

by thin beds of shale. These shale beds vary from a few to 10 or 1S 

feet in thickness. The limestones are all light colored, the topmost bed 

weathering with a smooth, light gray surface showing few or no Fus­
ulina. In the other two beds the Fusulina are very abundant. These 

upper limestones form a steep eastward-facing escarpment. In the 

northern part of its outcrop two or more beds are shown in places as 

7. Gould, Chas. N., op. cit., p. 79. 
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on the upland prairie the uppermost bed is often so far back from the 

rim of the escarpment that it cannot be accurately mapped. In the south­

ern part the upper bed was traced as the key bed. The Foraker lime­

stones form some valuable horizons for structural mapping but are of­

ten difficult to follow accurately. 
Grayhorse Limestone Member 

Character: It is characteristically a dirty, dark gray, crystalline to 

conglomeratic limestone from 2 to 4 feet thick. It contains many small 

pebbles up to one-fourth inch in diameter, mostly of shale, which we~th­

er out and give the surface a spotted appearance. It break;; up mto 

large thin slabs but does not form any conspicuous scarp. A species of 

large Myalina is abundant in it in many places. It lies. from 80 t~ ~0 

feet above the Stonebreaker limestone. In the area of Its outcrop It IS 

a thin, persistent, and easily recognized key bed. 
BUCK CREEK FORMATION 

This formation takes its name from the Buck Creek limestone in 

northern Osage County. It includes those limestones, shales, and a few 

sandstones lying above the top of the Pawhuska formation. and below 

the Grayhorse limestone. The principal key beds are descnbed below. 

Correlation: Equivalent of the lower part of the Wabaunsee for­

mation of the Kansas section. 
Stonebreaker Limestone Member 

Character: This limestone takes its name from the Stonebreaker 

ranch in the western part ofT. 29 N., R. 8 E., where it is well exposed. 

It varies in thickness from 4 to 16 feet in the northern part to SO feet 

or more in the southern part of the county. As it increases in thickness 

to the south it changes in appearance and character to some extent. In 

the northern part it consists of one to three. beds separated b:y rather 

thin shale intervals. These beds vary from hght to dark gray 111 c~lor. 

Fossils are scarce there are a few Fusulina and some Cryptozoa m a 

dark colored uppe; bed that looks somewhat like the Cryptozoa limest?ne 

below. In the southern part of its outcrop the. Stonebreaker consists 

of three distinct beds separated by a greater thickness of sandy shale 

and shale with some persistent ledges of sandstone. Some of. these 

limestone members are 10 feet thick or more. They are usually hghter 

in color, weather out differently, and are softer. The lower )Jed has lay­

ers that vary in hardness. T?-e middle bed is th_ickest, qmte soft a_nd 

sanely, and shows a few Fusulma. The uppe~· bed 1s poorly exposed, hes, 

on top of a persistent sandstone, and ~ccordmg to Bowen a~1d Roundy, 

"A species of large Myalma is spariri"b'v distributed in tl11S bed." In 

the central part of the outcrop of the Sto1 ~breaker there are some sand­

stone beds forming prominent rid_ges and. escarpments ~bove the S~on~­

breaker limestone. Becau~e of Its pers1stence and w1d~spread distn­

bution this limestone forms a valuable marker over a wide belt across 

the county. 

8. Bowen, C. F., Roundy, P. V., Ross, C. S. and Reeves, Frank, Structure and 

oil and gas resources of the Osage Reservation, Oklahoma: U. S. Geol. 

Survey, Bull. 686, p. 282, 1922. 
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Cryptozoan-Bearing LimP.otone· Member 
Character: The Cryptozoon-bearing limestone is similar in ap­

pearance to the underlying Turkey Run and Bird Creek limestones and 
to the numerous thin limestone lenses in the shales immediately above 
and below it. It is rather dark gray on weathered surfaces and a dark 
blue-gray on fresh fracture. Its principal characteristic and the one 
from which it takes its name is the occurrence of numerous Cryptozoa 
markings which are described by Heald' as follows: 

The feature which makes it easily recognized is the presence of Cryptozoa, irregular forms that are the fossil remains of organ· isms whose natnre has not been precisely determined. In many o.f these forms it is possible to detect a bryozoan, a fragment of shell, or a segment of crinoid stem near tha c·enter. These fossil remains were apparently the nnclei around which t}je Cryptozoa formed. 
In the southern part of the area the Cryptozoa forms are 

more rare but Bryozoa occur more abundantly and are better developed 
serving to distinguish this limestone from those near it. It varies from 
1 to 3 feet in thickness though locally it may be considerably thicker. 
It outcrops in open grass country usually on a slope below more promi­
nent beds and is difficult to trace as a continuous bed, though it is prob­
ably present below the surface soil. Locally there are several limestone 
lenses and some rather prominent sandstones above and below it in the 
section that can be used in structural mapping. These sandstone 
ledges and probably some local unconformities in the underlying shale 
account for the large variation in interval (10 to 110 feet) between the 
Cryptozoon-bearing and the underlying Bird Creek limestones. 

Bird Creek Li·mestone Member 
Character: This limestone is very similar in character and appear­

ance to the Turkey Run limestone, though usually darker in color on 
both weathered and fresh surfaces. It breaks up into thin slabs or 
plates and is very brittle. On fresh fracture it is almost black. It is 
more fossiliferous than the Turkey Run limestone, contains few or no 
Fusulina but locally shows an abundance of brachiopods of which ac­
cording to Heald and Mather" the brachiopod, Enteletes hemiplicata, is 
a type fossil. It varies from 1 to 4 feet in thickness. It is well exposed 
around the head-waters of Bird Creek from which it takes its name. It 
lies from 50 to 65 feet above the Turkey Run and from SO to 110 feet 
below the Cryptozoan-bearing limestone. In the area of its outcrop it 
forms a valuable bed for stmctural mapping. 

Turkey Run Limestone Member 
Character: This member is a thin, persistent, steel-blue, brittle, 

fine-grained limestone from 1 to 3 feet thick. It outcrops about 30 feet 
above the "red lime" in the northern part of the county and from 40 
to 60 feet above the Deer Creek limestone in the southern part. It 
weathers into rather thin, irregular, wavy fragments of a light gray col­
or. When struck with a hammer it has a light ring. It is best distin-
~- Hea'd, K. C., Structure and oil and gas re:;ources of the Osage reservaLon, Oklahoma: U. s. Geol. Survey, Bull. 686, p. 215, 1922. 
10. Heald, K. C., and Mather, K. F., Structure and oil and gas resources of the Osage reservation Oklahoma: U. S. Geol. Survey, Bull. G86, p. 22G, 1n22. 
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. "1 limestones above it by the lack of well guished from some of the slml ar 11 . f Fusulina When once rec-
preserved fossils other thbaln ka sm~ dsb~~~~s~ it is thin ~nd persistent. ocrnized it makes a valua e ey e 

"' . PAWHI.!SKA FO':!~;T~fNfour or more limestone 
Character: Thls _formatl?n co:a~~s some of which are very per­

members separated by w1ervr:mg ~ act~r Its thickness varies from sistent and others more ?ca. 111 c ar d .in this roup are, from the 
110 to 175 feet. The prmClpfl k~y ~~t~ne lentil ~f local distribution;. 
bottom up, as fol_lows: the O_(e~ ~~ ( ?) to the Kansas formation of 
the Lecompton hmestone, eq~lva en f the entire group. the Plummer 
that name and .the m_ost perslste~. o b d found just beiow the base of 
limestone, which conslsts of two t ~~ f th area. the Deer Creek lime­
the Deer Creek in the northern ~ar o t e "able 'in character and thick­
stone, the thickest m~mbe: and t e m~set~~s called the upper Fusulina­
ness ; the Little Hammy_ lnr~estonte so de into sandstone to the south; 
bearing limestone and mclmed o gra "d d the top member of the nd the Red limestone member here cons! ere a . 
Pawhuska fo.rmatwEn. . 1 t t the upper part of the Shawnee group Correlatwn: ..-qmva en ° 
of the Kansas section. Red Lin1estone Member . in the Pawc 

Characte~: This m~cif:~i~~ cl~~~~~i;rl~~ei!11f;;~ ~~~t of Heald." huska formatiOn. The g d 1 . of the weathered surface The most frequently 0 l?se:ve. co ~;ownish gray; that of th.~. of the ''reel lime'' is a. dtst~ncttve d'clt" h tinrre The greateet bl gray wtth a re s " · · th" k fresh stuface a ne· : . 7 feet but the maXlmum Ic. · observed thickness of this becl ~s tbe base of the bed is m nees may be consicle:·ably grea er, as 1. the bed does not appeat· lec1 In fnct a.s a ru e fl t most places eoncea · . ' ted fragments of oa . b t a line of clrsconnec. · · bl w as a. ledge u ·.as ' · ·d d brittle ancl under a heayy o The rock IS very hat f ~-n t The bedding is massrve, and splits with a sharp, dea.n rae ure_.dern.ble size and are characte:· fragments of. float may be of ~~nst distribution of fossils in this istically of uregulll;r form. e 
becl is far from umform. . l t f the Howard limestone Correlation: It is possibly the eqmva en o 

in the Kansas sectionLittle Hominy Limestnne. Mcfbcr 12 to 30 feet above 
Character: f!. light grayTl~me;tfJn:l~lgngde~~ription is taken from the Deer Creek hmestone. e o o 

that of Heald and Math~r." . limestone is light gray on the 
Typically the Little ~,o7uA~rl<er where freshly broken, and weathered surface, so~ew a ~Il<'" nlaces the uppermost 3 ~o very eoarsely ~rystallme. In . ·-of ""r impure conglomer.a~rc 

6 inehes of th~s. member cons{~t~ra ment~. At. certain loe.allties limestone contammg .many, sh~io od; gastropods, and other . or· well-preserved Fusulina, b~ac f pla.'ces good fossils are lackmg. 
ganisms are present, but a 1 mo~l f 3 to 15 feet thick in Tps. 25-

This member occurs asha. enbtl rom more sandy and converges to-27 N., R. 8 E. To the sout Jt ecomes 

11. Heald, K. C .. op. cit., p. 217. truf'ture ~nd oi] anrl gas rP.~oni'C'.~S of the Heald, K. C., and Mfl.ther. !{. _F .. S Geol Survey, B<Jll. !l8G, 1' J 52, 1922, 12. Osage reservfl.tion, Oklahoma. U. S. 
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wards the underlying Deer Creek and finall d' I . 
shown on the accompan in rna . Y Isappea~::.. t 1s not 

southern part of T. 26 J'. -1_ 8l' ex~ept for a shor~ distance i~ the 

J•ear that of the underlyin~ Deer Cr~~~~i~~~~o~l:ces, Its outcrop IS too 

Ch T 
. Deer Creek Limestone Member 

aracter · h · th 1 · k 
t?e Pawhuska · form~~i~~ a~J ~~c th~t ~~g ~os\~o~::.p~cuous limestone of 

limestone was originally applied Its t o I w ~~ t. e name P~whuska 
of Pawhuska It is _ · . . ype ~ca Ity IS a few miles west 

in the hard ~ore resi~t~~:~;h;~~sl~ferous, thlJ:-bedded limestone which 

softer or ~ore sandy it forms sis ?rms prommen} ledges. \Vhere it is 

ing characteristic along the outc~;'mf ter~aces.h rhe most. distingui::.h-

;:~e;;~~~~e~~t J~:~ ~~:~e ~:~frar s~~it:r~l!b~ ~olfm:~~~s~~n~~~~~~~ 
part of its outcrop it varies y 'dl s .111 h e upper part.. In the southern 

to converge towards the ovrearpll. y ml. c aracter and thickness, and seem:; 
I ymg 1mestones. 

n T. 24 N., R. 8 E., the lower beds become d d h 

t~~e c~~~fn~\~~s~~~~1h~rt~!.coF:~~\~o~3a~s s~~ 8~i~y ~:h~l~f~~ 
the bed shown on the map as Deer C k ·. ., . ., sout ward, 

~l~e~ as Lecompt?n ( ?) limestone b;~o~!nt.h:t ~~,; i{1uTJ;~0115-f_~? c~;-
f
. h ., an~ sometimes locally known as the "Hominy lime,; -B-~ ., 

o t e gap m Tps 23-24 N R 8 E . · ecause 

writer admits, ::.om:ewhat do~btf. I ., .this southe~n corre!ation is, the 

similar lithological characteristic~ .in !~;st~~s1~d~.am.z on mtervals and 

~~eek f~:·ms a poor marker, except locally as in T 25 ka ~le8tie ~e~r 
mnTehr . lkmesto.nesi abov~ and below form much better l~ey .beds. e 

lC ness. t vanes from 8 t h . . · 

thinning and .becoming more sandy t~ th~:~utth~n 30 feet m thickness, 

Sha~0::1~:~=t~on~~o~~~lk=~~~~~~=~~o~. Deer Creek limestone of the 

Char . . Plummer Lime,tone Member 

~~~:e aeraecl~1~~~~~1poY~:~ofi~te%d~~l:, ~~u~~~~~t~~n~~s~ t~f }~~e~h~7 ~~~~lse~ f ~~t~~ 
ne, ense 1mestone dark gra t t 1 

fresh surface and weatherincr to brown or , ell . I y o 5 eEe gray on 

a lot of small Fusulina it is bs arin I Y. OWlS 1-gray. xcept for 

~~~:p u~~~;~~rp~~~~~~· i~1~h~1~~!~~ebJ~d f;:~~~~~~o0~msi ~h~r~:~s o~fc~~~~ 
Creek limestone that lies 15 feet o I w be e~c Bormed by the Deer 
· · h r ess a ove It ecause of its p 

;:~J;;oit~ ~;;:~~b~n~ ~:~ c:~e~~r is not shown.on the ~1ap. Hower~~~ 
lime::.tone. er marker than the thicker overlying 

Lecompton Limestone Member 

Characte?'. This member c . t f f 
arated by beds. of shale It i hon~Is s d rom one to .t?ree beds, sep-

. s ar an not very fossihferous, except 

13. pB.ow28eOn. • C. F., Roundy, P. V., Ross. C. S 
. , and Reeve:~, Frank, op. cit., 
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in some places. According to Heald" the large coral, Campophyllum 

torquium, is the principal fossil. In color it is gray to light yellow on 

weathered ::.urfaces and breaks up into large blocks that do not disinte­

grate readily and may be found some distance down from the outcrop. 

Where two or more beds are present the lower one usually forms the 

best marker or key bed. This limestone generally outcrop:; as a low 

bench near the base of the Deer Creek limestone escarpment and a short 

distance above the Elgin sandstone. It varies from 3 to 15 feet in 

thickness. 
Okey Limestone <Lentil) Member 

Character: A thin gray to buff limestone in the lowest part of the 

Pawhuska formation, and usually not more than ten feet above the 

top of the Elgin :;andstone. It has little value as a key bed in the areas 

where the persistent Lecompton limestone member is present. Not 

shown on the map with this report. 

ELGIN SANDSTONE 

Character : The Elgin is a massive, medium- to fine-grained sand­

stone and the most persistent individual sandstone bed in the county, ex· 

tending entirely acro::.s it from north to south. In some places it out­

crops in one massive bed 60 feet thick or more. It varies in thickness 

and usually where this member is thickest it also has the greatest num­

ber of included shale lentils. Most of these ::.hale lentils are vari-col­

ored, being bright red, light crimson, olive green, etc., and they are also 

very variable in thickness. Usually they are from 1 to 10 feet in thick­

ness but occasionally a lens 30 feet or more thick occurs separating the 

massive :;andstone outcrops into two well defined benches. This sand­

stone gets more shaly to the north and in Kansas finally grades into 

shale. 
Thickness: It varies in thickness from about 140 feet of massive 

slightly ::.haly sandstone near the town of Elgin, north of sec. 14. T. 29 

N., R. 10 E., to over 220 feet in parts ofT. 23 N., R. 8 E. In this last 

area a measured :;ection showed over 30 per cent of included shale. 

Correlation: Equivalent to the basal part of the Shawnee forma­

tion of the Kansas section. 
Remarks: Though the outcrop of the Elgin sandstone is not 

shown on the accompanying map, in Tp::.. 25, 26 and 27 N., R. 9 E .. it 

rrosses these townships in a wide beh~: .:.cattered sandstone outcroos. 

InT. 24 N .. R. 9 E., there is a thick'flersistent shale lentil 45 feet thick 

or more which runs acros:; most of T. 23 N., R. 8 E. This separates 

the massive sandstone into distinct beds each of which forms orominent 

escarpments that can be traced for some distance beyond T. 23 N ., 

R. 8 E. Still farther south in Tps. 21-22 N., R. 8 E., the top of the 

upper bed forms a fairly reliable kev bed, though there is ::.orne over­

lapping of sandstone ledg-es. The base of the formation overlies a 

thick bed of yellowish-gray to drab colored clay which forms a reliable 

key horizon along most of the escarpment capped by the basal sand­

stone . 

14. Heald, K. C., U. S. Geol. Survey, Bull. 691-C, p. 68, 1919. 
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NELAGONEY FORMATION 
Upper Oread Limestone Member 

Character: In the northern part of the county, near the Kansas 
line, the upper or top member ofthe Oread lime outcrops ao. a thin-bed­
ded, gray, ledge-forming limestone from 6 to 8 feet thick. Its outcrop 
on Artillery Mountain in the SW.y,J: sec. 21, T. 29 N., R. 10 E., is easily 
found and forms a typical exposure. At this place it lies about 25 feet 
above the middle bed of this limestone. 

The interval in T. 29 N., R. 10 E., increases to the south and fi­
nally this upper limestone thino. rapidly and disappears in the thickening 
shales and sandstones at the base of the Elgin sandstone. It is not a 
good marker even in the best part of its outcrop. 

Middle Oread Limestone Member 
Character: The Middle Oread is the lowest member of the Oread 

lime of the Kansas 5ection present in Osage County. It is a fine­
grained, blue limestone that weathers a muddly yellow color and breaks 
up into wedge shaped slabs. Other than lots of Fu.sulina it contains few 
fossils. It varies in thickness from 1 to 2 feet and locally thino. to a few 
inches. 

In the southern part of its outcrop there are several gaps, due to 
the thinning of the bed and covering by talus material from above. In 
many places where this limestone thins to a mere stringer, the dark gray 
shales immediately below are a good guide to its position and in the 
southern part of its oqtcrop are often better markers than the thin lime­
stone which may be concealed for considerable distances. Neither the 
limestone nor adjacent shales were traced south of T. 24 N., R. 9 E. 
~be base of the Elgin sandstone, a few feet above, forms a more per­
SIStent and eao.ily followed key bed. 

The Wynona Sandstone (Group) Member 
Characte1·: This name is given to a series of lenticular sandstones 

in the upper part of the Nelagoney formation. The group as a whole 
extends from Arkansas River to the Kansas line, but it cannot be traced 
continuously except by adjacent distinctive bedo.. The sandstone beds 
have few distinguishing characteristics, and individual beds cannot be 
traced more than a few miles. They thin very rapidly, and as one lens 
pinches out, another usually comes in a short distance below or above. 

The various beds in thi5 group are similar in appearance to the oth­
er sandstones in the Nelagoney formation, and except those that are de­
scribed separately they have no distinguishing characteristics. The in­
dividual lenses are thinner, less numerous and. finer grained to the north. 
Moo.t of the intervening shales in this group are red in color. Locally 
there are some short, thin arenaceous limestone lenses which are of little 
or no value in correlation or in determination of geologic structure, as 
they occur at irregular intervals and are usually so poorly exposed that 
they cannot be traced for any considerable distance. The Bowman 
(and Jonesburg) sandstone is considered as a part of this group. 

Thickness: The thickness of the entire group is variable. In the 
northern part of the county, from the base of the Bowman sandstone 
upward to the base of the Middle Oread limestone, the thickness is ap· 
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proximately 120 feet, of which over half is ;.hale. InT. 26 N., R. _10 
E., a thickness of ISO feet has been measure?, the greater part _of wh_1c~ 
i shale In the vicinity of Wynona, the Wynona sandstone, 111clud111., 
t~1e Fo~rmile sandstone member, has a thickness of 108 feet, n:ost ~f 
which is sandstone. South in T. 22 N., R. 10 E., th_e sands_tone IS spht 
up into several lenses separated by shale beds of van<~;ble th1ck~ess. In 
this locality, the sandstone, from the top of the W1ldhorse hmestone 
to the top of the sandstone lying under t~e gray to dark blue-gray shales 
below the Elgin sandstone, has a total th1ckness of 160 feet or more. 

Occunence: The only members of this group that form valuab_le 
key beds are described separately. A few short sandstone lenses 111 
Tps 27-28 N., R. 10 E., are shown on the map. They ~re short.len­
ticuiar beds and occur but a short distance belo':" the pers1stent Middle 
Oread limestone. Several similar lenses occur 111 Tps. 25-26 N., R. _10 
E., but are not described and many of them not mapped, the u?derlymg 
Labadie and overlying Oread limestones form much m<;>re des1rable key 
beds. The Fourmile sandstone, described separately, 1s about the best 
and most persistent member of this group. South o_f the town of Wy­
nona the upper part of this group, and south of Hom111y all_of the group 
split up into many overlapping lenticular beds, none of w~1ch have any 
distinguishing features. The m_apping of t~e more prom111ent of these 
beds on the accompanying map 1s true only 111 a general way. 

Four- Mile Sandstone Member 

Character: The following description is that given by Bowen": 
The basal bed of this sandstone is uistinguishecl from o~her 

sa.ndstones in this part of the section by being coarse and ~ntt_Y, 
resembling the basal par~ of the ~igheart sand~to~e, but ,.It .dif­
fers frorii the Big heart m not bemg conglom.er a tic. It IS ul~o 
immediately underlain by grny s~ale, whereas the other shales 111 

this part of the section nre preva.Ilmg I·ecl. 
Thickness: In Tps. 23-24 N., R. 10 E., the Fourmile sandstone 

lies from 15 to 30 feet below the other sandstones in the Wynm;a g:o~p. 
The lower bed consists of a massive sandstone lens 25 fee~ t~1ck m Jts 
greatest development in sec. 30, T. 24 N., R. 1~ E., and th111mng to the 
north and south. The upper beds are very vanable. 

Rerrw.rks: The basal member can be traced ~rom_NW .. cor. T. 24 
N., R. 10 E., to SE.y,J: T. 23 N., R. 9 E., where it 1s spht_up mto two or 
more beds by intervening shale wp;}":.: -· SoJ?e short lentils of the Four­
mile sandstone can be traced farther south 111to Tps. 21-22 N., R. 9 E., 
but they have no identifying charact~ristics and are marked on the map 
only to give their relative sequence m the Wynona sandstone group or 
senes. 

Cochahee Sandstone Member 

Character: A dark colored, hard, massi:re sandstone, locally fos­
siliferous in the upper part with a rough, wnnkled weathered surface 
at the top of the bed. The member varies in thickness from 3 to 15 feet 
or more. 
15. Bowen, C. F., U. S. Geol. Survey, Bull. 686, PP. 19-20, 1922. 
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Correlation: Equivalent to middle ( ?) bed of the Fourmile sand-
stone. 

Bowman Sandstone Member 

Character: South of Caney River the lower of two sandstones 
which make up the Bowman member is the only one exposed. It is here 
a thin, rather slabby, persistent sandstone which weathers to a dark 
brown color, sometimes a dark yellow locally. It caps the ridges in the 
area of its outcrop in T. 28 N ., Rs. 10-11 E., and is easily recognized 
as the first thin persistent sandstone at the top of the thick shale series 
that lies above the Cheshewalla sandstone. North of Caney River this 
lower member is much the same in appearance, but considerably thicker 
in outcrop. The upper member is the equivalent of the Jonesburg sand­
stone of Goldman and Robinson." It is from 15 to 30 feet above the 
lower member in T. 29 N., R 10 E., but does not have any well defined 
characteristics to distinguish it from the sandstones above and below it, 
except in the northern part near the Kansas state line where the top of 
this bed often shows many deep ripple marks. It varies in color from 
dark brown to yellow, and is normally from 5 to 10 feet thick, though 
locally it may be 20 feet or more thick. 

This sandstone is the principal and only persistent bed outcropping 
in the west-central part of T. 28 N., R. 11 E., where it caps most of 
the ridges. It thins to the west and dips under the lenticular, unnamed 
sandstones in the central and eastern part of T. 28 N., R. 10 E. 

Correlation: These two members of the Bowman sandstone ap­
pear to be the equivalent of the basal members of the Chautauqua sand­
stones. The writer also believes that these two members of the Bow­
man and the unnamed sandstones in the central part of T. 28 N., R. 10 
E., lying as they do above the Labadie limestone and below the Middle 
Oread limestone are the northern equivalents of the Wynona ·sandstone 
group. 

Wildhorse Limestone (Lentil) Member 

Character: A yellowish to light gray, very fossiliferous limestone; 
sandy and rather soft where thin, but a hard, nearly pure limestone in 
its thickest part. It varies in thickness from a foot or less at the north 
end of its outcrop to a maximum of 20 feet in the thickest part. 

Most of the following data were obtained from R. H. Wood." Its 
most northerly outcrop is in the shales between the top of the Bigheart 
sandstone and the base of the Fourmile sandstones in sec. 27, T. 23 N., 
R. 10 E., where it occurs as a thin yellowish sandy limestone. It thick­
ens rapidly to the south to 20 feet in cliff-like escarpments on each side 
of Hominy Creek Valley in the northwestern part ofT. 22 N., R. 10 E. 
Farther south in T. 21 N., R. 10 E., it thins, becomes very sandy lo­
cally and finally disappears or merges with the overlying sandstones. 
Near the northern end of its outcrop it lies 30 to 50 feet below the top 
of the overlying shales. To the south, as it thickens·, the overlying 

16. Goldman, M. I., and Robinson, H. M., U. S. Geol. Survey, Bull. 686, p. 362, 
1922. 

17. Wood, R H., Per.soual communication. 

NELAGONEY FORMATION 25 

;hales gradually pinch o_ut and in T. 22 ~··· R. 10 E., the overlying sand­
·tones lie close to or d1rectly upon the hmestone. 
' ' Labadie Limestone Member . b 1 h 

Character: This is the first persistent lim~stone lentil . e ow t e 
Dread limestone member. It varies both in th1ckness ~nd m appear­
ance along its outcrop. The best exposures ar~ found m the western 
art of T. 27 N ., R. 11 E., where it appears as a bght ~ay, rather dense, 

~lab by limestone. On fresh fracture it is blue-gr~y m color d . FTthz6 
south the upper part is yellowish to dark brown m color an . m · . 
N., R. 10 E., it often has a brownish-red color throughout 1ts entire 
thickness. It breaks up into rectan~~lar sla?s 2 to 4 feet broad a~d 
about 4 inches thick. It is very foss1bferous m the northern part of 1ts 
outcrop and a little less so in the southern par~. . . b 

Th o k . I T 27 N R 11 E the maximUm thickness lS a out 
~c ness. n . ·• · ., 1 th 

20 feet but it thins rapidly to the north and northwest and e:'s so to e 
h t I T 26 N R 10 E it is from 5 to 10 feet th1ck, farther 

~~~ih ~~sT. 2S N·., R. ib E., it splits into two beds each about 2 feet 
thick and separated by 6 to 8 feet of shale. b 

Correlation: The two thin limestones, 8 to 1~ feet apart and a out 
15 feet below the base of the Fourmile sandstone m T. 24 ~-· ~- 10 E., 
are here correl;1ted as the pwbable equivalents of the Labad1e h~esto~e 
north of Bird Creek, though they are not shown on the map w1th t 1s 

repo~he only other correl~tion the yvriter has att~n;pted, and that a ten­
tative one, is with the W1ldhorse hmesto?e lentil m Tp'>. 22-23 N i'" R. 
10 E From present information the W1ldhorse would appear t_o 1e ~ 
little ·lower in the shale interval between the base of th~ Fo~rn:lle an 

1 the top of the Bigheart sandstone group. However, ~h1s s~a ~~~~rva 
varies considerably and it is possibl~ that the Labad1e an 1 orse 
limestones lie in nearly the same honzon. 

Ch~'hewalla Sandstone Men;'ber • . • 
Character: The Cheshewalla sandston_e 1s very s1m1lar. m appear-

ance to the sandstones above and below. It 1s rat~er fine-gramed, cro~r 
bedded sandstone that usually occurs as one massiVe bed, thou£hdl<;Jca hy 
it has included lentils of gray and red shale. The to? of th~ e . lst e 
best marker, for it often contains many casts of fossJlsl_a?d !mTpnn28tsNof 
F l . I T 29 N Rs 11-1?. < and at a few loca 1t1es m . ., usuma. n . ., . ..._,., . h' k r 
R 11 E., an impure fossilifer /1lS limest~ne of vanable t IC ner .le~ 
either directly on, or is separated from th1s sandstone by a fe~ eet o 
shale. This impure limestone is ;~rrelated a~ the. Iatan ( ?) b_mestone 
of the Kansas section by Goldman who descnbes 1t as follows· 

The Iatan en limestone, whieh lies from ~00 to IR? feet be'o~ 
the top of t.h~ · Jones burg- s"ndstnne. is nn .1m pure limestone, t c1 
some laces as much as 7 feet thick and m others represen e 
me~el; by impression of fossils on the 1:pper ~u;.face. oft~~~::,.~er~ 
lving' eandstone (Chll5hew.a.Ua). ***This varJFu.a 1~· m . 'the ~ost 
characteristic of Iatan ( ') limestone * * . * ·. s n~a lS * * * 
characteristic and easily recognizable foss1l m the hmestone 

8 Goldm~n. M. L. Structure and oil and Bgalsl re6s8o6urpce~31f i~~2?sage reserva-
1 · tion, Oklahoma: U. S. Geol. Survey, u . , · • 
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The scattered exposures of this limestone which are always direct­

ly on top of, or within a few feet of the top of the Cheshewalla sand­

stone, are of great aid in locating the top of the sandstone in the town­
ships described. 

Thickness: The Cheshewalla sandstone varies from 20 to SO feet 

in thickness. At most places in T. 29 N., R. 12 E., it is 20 feet or less 

in thickness. In T. 25 N., R. 10 E., it is SO feet in thickness, but this 

increase in thickness from north to south is not all uniform. 

Renw,rks: In the northeastern part ofT. 28 N., R. 10 E., and of 

T. 29 N., R. 10 E., the Chesh~walla sandstone, as shown on the map 

with this report, is in reality the outcrop of the thin Fusulina-bearing 

Iatan ( ?) limestone which lies just above the Cheshewalla. The sand­

stone outcrops across the northwestern part of T. 27 N., R. 11 E., and 

the SE. cor., T. 27 N., R. 10 E. It is well exposed at places in the east­

central part of T. 26 N., R. 10 E., but on the map which the writer ex­

amined, it was not differentiated from other sandstone outcrops so is 

not shown in that township on the map with this report. It is well ex­

posed as a thick massive bed in the central part of T. 2S N., R. 10 E., 

both north and south of Bird Creek, which it crosses just below the 

town of Nelagoney. The Cheshewalla sandstone usually lies 60 to 70 

feet below the Labadie limestone where both members are present. 

Revard Sandstone Member 

Character: The Revard sandstone member is well developed in 

the northeastern part ofT. 26 N., R. 10 E., which is considered its type 

locality. \Vhere exposed in that area there is a nearly continuous 

thickness of sandstones of approximately 200 feet. This thickness in­

cludes a part if not all of the Bigheart group, of which the Revard is 

considered as an overlapping lens. Of this great thickness the Revard 

sandstone as here mapped and described, consists of only the upper 20 

to SO feet of sandstones. It is a massive unevenly bedded lenticular 

series of siliceous sandstones, highly cross-bedded and with a very rough 

or uneven surface, and carries many included lentils of shale usually 

red in color. It is one of the longest continuous sandstone horizons in 

the eastern part of the county below the Elgin sandstone and also one 

of the most difficult to use in mapping of detailed structures. To the 

north it thins out and is separated into individual beds by thickening 

shale intervals. The widely separated sandstones, cailed the Mission, 

Possum or Hulah and Gap sandstones, arc here considered as equiva­

lent to the Revard and upper part of the rest of the Bigheart sandstone 

group. To the south in the southeastern part of T. 2S N., R. 10 E., it 

becomes one thick heavy bed of sandstone with a few lentils of light 

colored shales. 2nrl co11th of Birrl Creek it is provisionally correlated 

with the top of the massive cross-bedded ledge of Bigheart sandstones. 

Correlation: The Revard sandstone, and the beds here correlated 

as being the northeast extension of the Bigheart group, show no litho­

logic characteristics to differentiate them from the sandstones above 

or below. Great care is necessary in structural mapping of this north-

NE'LAGONEY FORMATION 27 

ern area in order to check mtervals and to trace ou . t the many different 

sandstone beds. . rval between the top of the main Big-

Remarks: The shale mte R d sandstone decreases from 

heart sandstone and the base of ~~ed ~var the top or base of the main 

north to south. In tdhe area dfetslcn hal: ~~~~~ls are the only horizons that 
bed of sandstone an some o 1e s . 

·an be safely used for structural mappmg. . . h 

c The Revard is well developed north of the typellocSaEhty m tThe ~lr~-
T 6 N R 11 E and shows m t1e ·cor. · ., 

western part ~f ·.J ., d. r .the southern and eastern parts of T. 

R. 10 E. It IS Wlh e-sp~ea t ove f it forms a valuable key horizon. To 

27 N., ~- 11 E., w ere t1e o~tos !its into two beds and the upper_mem­

the east m T .. 27 ~-, R. 12 ~-, tp art of the township is cons1dered 

ber out~roppmg mhtheMn_or~1wes e~~t6ne that outcrops in the southwest 

the eqmvalent of t e .r ISS!On san . f T 28 N R 11 E. The 

oorner of T. 28 N., R. 1
2 E., a~~c~~ p~~t ~n the SE. -~or.· T. 29 N., R. 

Possum an~ Hulah sandstones o T ~~ J R. 12 E., are here correlat-

11 E., and m the southern part of . ., Bi heart sandstone group. 

ed with the upper sc:ndstones of the Re~TdZ9 ~ R. 12 E., is probably 

The Gap sandstone, 1~ the eastern partlo . in th'e middle part of this 

one of the most persistent sandstone enses . 

group. . Bigheart Sandstone (Group) Member f 

Character: The Big heart sandstc:nes, bedsboefddtheed Nle~ga~~~~~kinog~~~~ 
d f · es of massiVe cross-

tion, are ma e up o a sen sal member is underlain by a bed of gr~y 
ticular sandstone beds. The ba Th t lenses are usually overlam 

shale, locally red in the upper part. tl . e b~~s of slabby sandstones. In 

by thin gray shales that often c~~r~f ~~ t e locality which is west of 

most places, at least t~l th(~ sou rl Bighei~)' the basal part is coarse 

the town of Barnsda . ormeTy 24 N Rs 10-11 E., it forms two 

grain~d to. conglomeratl~. ln2S N R i' 1 E.: there are in plac_es three 

promment benches, and 1~ T 21., 22. and 23 N., R. 10 E., th1s group 

benches. Farther south m ps. ' . s ndstones separated by shale 

splits up into many short overlappmg a . s in thickness from 30 to 

beds of variable thickness. The gr~up vane t 70 feet or more in 

· T 24 N R 10 E and mcreases up o . k 

50 feet m . ., · ., N R 11 E Part of this total th1c -

the s?uthwestern part o/ '~\;;va: <!•' between the various lenses: North 

ness IS m~de up ofEs ah e ~uck P~int sandstone, though descnbed_ sep­

of T. 25 N ., R. 11 ., t e B' h rt rou Also the thm to 

arately, is considered a part of the lfh e~ev~rd ~~ndstone above and 

massive lenticular sandstone_s betwb elen e hich outcrop at many places 

the Torpedo sandstone honzon e ow, w 

in Tps. 27-28 N., R. 12 E. s 
23

_24-25 N., Rs. 10-11 E., 

In the area wher~ best dev~lop~d,t Tpn.be used locally for mapping 

it forms several prommel!'t bene est a ca al art of T. 2S N., R. 11 E., 

of geologic structure, as m the north-centr f t 24 N R. 11 E., the east 

s~mth and west across the nori~wt~~! ~~~~~east~rn pa;t of T. 23 N., R. 

~Ide of T. 2~ ~., R. 10 El. th hort massive lenticular beds separ-
10 E., it sphts mto severa ra er s 
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ated by shale beds of varying thickness. In places there are six or more 
of these short lenses, present in one vertical section of the group. None 
of these short sandstone beds can be traced more than a few miles many 
of th~m only one or tw~ miles. This multiplicity of sandstone beds in 
the Bighe~rt. group_ contmues across the east half of Tps. 21-22 N ., R. 
10 E. It IS ~mposs1ble to trace any of these beds more than a few miles 
along the stnke. Only the more important ones are shown on the map 
a~d no attempt has been made to name them. They are all grouped as 
B1gheart s~ndstones. For mapping of structure the top or bottom of 
the group IS the only safe datum plane to use, even localiy. 

Buck Point Sandstone Member 

Characte; :. This bed, a part of the Bigheart group is described 
here becat.:se 1t IS an excellent e~ample of the thick, very lenticular sand­
stones :nh1ch a;e so n~merous m the eastern half of the county. It is 
a massive me~mm-gramed, very lenticular, rather hard sandstone. It 
forms a promment benc_h ~nd _es~arpment in the central part of T. 26 
N., R. 11_ E. Its onl:y d1st1ngu1s~mg characteristic is a rather limy con­
glomeratic bed near 1ts base, wh1ch however, cannot be traced contin­
uously. It lies from 90 to 115 feet below the Revard sandstone to the 
we~t and over 100 feet above the Okesa sandstone in the northern part 
of 1ts area, but approaches to within 60 to 70 feet of the Okesa sand­
stone south of Sand Creek. This rapid convergence and the lenticular 
character of the bed make it an unreliable key bed except for very lo­
cal work. 

. Thickness: Its maximum thickness is about 45 feet at Buck Point 
m the centr~l part of T. 26 N., R. 11 E. It thins rapidly to the south 
and grades mto sandy shale. North of Buck Point it decreases to less 
than a third of its maximum thickness in a distance of two miles. 

~emarks: As a key bed for mapping of structure it is of value 
only m the central and northern parts of T. 26 N., R. 11 E. In the 
SE.y,(, T. 27 N., !_{. 11 ~., ~ thin fossiliferous bed occurs practically at 
the top of the rap1dly thmmng Buck Point sandstone and is a valuable 
marker !n that ~rea. It is not shown on the accompanying map as its 
outcrop 1s practically the same as that of the Buck Point sandstone. 

OCHELATA FORMATION 

Cha;racter: This is one of the most variable of the limestones that 
ou_tcrop !n ~he cou?ty. In its most northeastern exposures it is 40 feet 
thick, thmn_mg rapidly to the south where locally it becomes quite sandy. 
\i\fhere thic.kest, the upper 3 to 5 feet usually consist of thin 
platy ferrug1.nous limestone, v~ry fossilif~rous. The lower part is us­
ually a massive blue to gray hm_estol?-e wtth few fossils except locally. 
To the southwest, along the stnke, It becomes more red in color and 
locally changes into a sandy limestone or a dark red sandstone. 

It is the best and most persistent key bed to be found in the town­
ships in which it outcrops, and also the best bed to use as a datum for 
structural mapping in these townships. 
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A very good description of its occurrence m T. 20 N ., R. 11 E., 
is that given by Lloyd and Mather'" who state: 

It is extremely variable in thickness a.nd in c.omposition, 
but generally appears as a hard ledge forming a low cliff and 
bench along the hillsides. On wooded slopes, however, it may be en­
tirely hidden beneath talus, soil, and vegetation for considerable 
distances along its outcrop. Its weathered surface is nearly 
everywhere a shade of brownish red, although certain beds within 
it are gray in some localities. The color on fresh floacture is ordi­
narily purplish gray, although this characteristic is also rather 
variable. 

Thickness: In the northeastern part of T. 24 N., R. 12 E., a 
thickness of 40 feet or more is reported. In T. 22 N ., R. 11 E., it is 
variable but in places 20 to 25 feet thick. To the southwest in T. 20 N., 
R. 10 E., it has decreased to 15 feet and in places considerably les'S. 
lt is overlain and underlain by shale. The interval between it and the 
underlying Dewey limestone increases towards the south, while the in­
terval between it and the next overlying key bed, the Clem Creek sand­
stone, in the southern part of its outcrop, decreases from north to 
south. 

Correlation: Equivalent to Iola limestone of Kansas section. 
Clem Creek Sandstone Member 

Character: This sandstone, or really a series of lenticular sand­
stones and interbedded shales, is described by Emery" as follows: 

The beds here designated Clem Creek sandstone embrace a 
series of massive medium-grained sandstones and thin lenticular 
shales aggregating 60 to· 65 feet in thickness and are exposed 
along Clem Creek in the northwestern part of T. 23 N., R. 11 E. 
This formation is limited below by the red limestone alrea4y 
mentioned, and its upper limit is the top of a massive bed of 
sandstone 18 feet thick, which is marked by a line of woods at 
the base of a grass-covered prairie developed on the over lyiJ1g 
shale. 

The above description applies particularly to the outcrops of this 
series of sandstones in T. 23 N., R. 11 E. Farther south the thickness 
of the massive sandstones decreases to less than half and the top seems 
to consist of a series of more or less overlapping lenses. 

Thickness: The thickness giver in T. 23 N ., R. 11 E., is from 60 
to 65 feet. InT. 22 N., R. 11 E. a!

1
·d on south it decreases to a maxi­

mum measured thickness of 20 to :Zt) feet for that part here rlassed as 
the Clem Creek sandstone. 

Remarks: From T. 23 N., R. 11 E., to T. 20 N., R. 10 E., this 
sandstone forms the first persistent and valuable hor~zon_ ~::arker west 
of the Avant limestone, but in many places one that 1s dilt1cult to f?l­
low. Where there are usually om· or more benches that can be easily 
followed, the variations in the ~andstones and the included shale beds, 
as well as the overlapping of the uppermost lenses require c~reful and 
frequent checking to keep the different beds correctly placed m the sec-

19. Lloyd, E. R. and Mather, K. F., Structure and oil and gas resource> of the 
Osage reservation. Oklahoma: U. S. Geol. Survey, Bull. 686, p, 121. l 922. 

20. Emery. W. B., U. S. Geol. SurveY. Bull. 686, P. 3, 1922. 
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tion. The interval between the Clem Creek sandstone and the top of 
the Avant limestone decreases from over .ZSO feet in the northern part 
of its outcrop to 17S feet in the southern part. This variation of the 
shale interval increases the difficulties of structural mapping and makes 
it more desirable to use the Avant limestone as the datum bed wherever 
it is possible to do 50. 

Okesa and Torpedo Sandstone Member 

Clwracter: These two members are described sepu.rately here as 
they occur as two separate units in the northern part of their outcrops, 
where they are the most useful for mapping. Farther south they come 
together into one group with very poor outcrops. The following de­
scription of the Okesa member is from that of Clark." 

In the vicinity of Okesa it is confined to one bed which con­
tains numerous pelecypods and a few brachiopods, but in most 
places within this area two benches are developed, sepa.rated by 
shale. The lower bench is generally massive and forms a ledge, 
and its upper surface contains fossils. A thin nodular limestone 
crops out at many places about 5 feet above the lower benc.h. The 
upper bench, which is from 10 to 13 feet above the lower, is thin­
ner and not so well exposed, but wherever s.een it contains many 
pelecypods. 

The Torpedo is a massive cliff-making sandstone typically exposed 
in the prominent escarpments along the east side of T. 2S N., R. 12 E .. 
in Osage County. It is massive, medium grained, ripple marked and 
breaks down into large angular blocks. Few or no fossils were found 
in it. The most characteristic features are the massive cliff-forming 
ledges. In T. 25 N., R. 11 E., the sandstone occurs as three distinct 
beds but they are not of much use in mapping structure except locally. 
The shale interval between it and the underlying Torpedo sandstone is 
f'rom 30 to SO feet or more in T. 26 N., R. 11 E., while to the south it 
th:ins and at the north line of T. 2S N., R. 11 E., the shale practically 
disappears so that the two sandstones cannot be definitely separated in 
mapping. 

The Torpedo sandstone is well exposed in the eastern part of T. 26 
N., R. 11 E., where it occurs as a single massive bed SO feet or so be­
low the Okesa sandstones. Tracing it south into T. 2S N., R. 11 E., 
and southeast into T. 2S N., R. 12 E., it outcrops as two separate 
benches of which the lower is the more massive and persistent in out­
crop. Farther south it merges with the Okesa sandstone into one group 
of soft sandstones. The only desirable key bed in this merged group 
is the Birch Creek limestone lentil described below. To the north 
a sandstone correlated with the Torpedo occurs in isolated outcrops 111 

Tps. 26-27 N ., R. 12 E. 
Birch Creek Limestone (Lentil) Member 

Character: The writer has seen this bed in only a few places and 
the following is quoted from the work of Hopkins and Powers." 

21. Clark, F'. R.. U. S. Geol. Survey, Bull. 686, p. 95, 1922. 
22. Hopl'ine, 0. B. and Powers, Sidney, Structure and oil and gas re,ources of 

the Osage reserYation, Oklahoma: U. S. Geol. Survey, Bull. 686, p, 240, 
1922. 
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The Birch Creek limestoiJe is a hard light to dark-gray crystal­
line somewhat dolomitic limestone, which contains few fossils. Its 
high iron content causes it to weather on exposed s~rfa.c~s to a 
rusty-bi·own color. This limestone, whieh r~nges m tlnclmess 
from 4 to 11 feet, is usually sandy, at least m part, 3;n~ grades 
laterally into sandston.e. Over much of the area trae.ed It IS really 
a limy phase of the saa1dston e. 
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According to Hopkins and Powers23 the Birch Creek occurs as fol­
lows: 

Above the 55 to 70 feet of shale which ove~lies. the Clem 
Creek sandstone is another series of sandstones wh1ch IS substan­
tially the equivalent of the Okesa and Torpedo sanastones to the 
north. At the base or at some places 12 to 15 feet above the 
base of this series of sandstones there is a sandy limestone, named 
the Birch Creek limestone. This limestone ha~ been traced en­
tirely across T. 24 N., R. 11 E., from east to west and over more 
than one-half its area. 

From the above it seems to be a rather thin persisten! limy phase 
in a thick series of lenticular sandstones, and because of Its character 
and this persistence it forms a more desirable key bed i? the a_rea <:ov­
ered than the thick massive lenticular sandstones. This reddish limy 
phase has also been noted in SE.,Y.4, T. 24 N ., R. 10 E. 

Red Limestone (Lentil) Member . 

This rather local limestone lentil is described by Hopkins and Pow­
ers" as follows : 

From 8 to 20 feet a.bove the top of the Fusulina-bearing 
limestone is the base of another limestone which because of its 
large c.ontent of iron, usually weathers red on exposed surfaces * * * 
This limestone usually occurs in two benches, of which the lower 
is the more persistent and conspicuous._ It is at mo_st places a 
massive red or redd:ish-brown sandy limestone rangmg from 8 
to 20 feet in thickness· here and there, however, it is a purer 
limestone, is loaded with fossils, particularly crinoid stems, and 
is gray on exposed surfaces. 

Fusulina- Bearing Gray Limestone Member 

Character: The writer is not familiar with this lime~tone as such 
and the following description is tal;,:n from that of Hopkms and Pow­
ers" who described its outcrop in'~· 24 N., R. 12 E., as follows: 

' It is a gray to yellow thin-bedded: to platy_ limestone fro!!' 2 
to 4 feet thick. Its upper surface is cover.ed with lar!\'e Fusuli~a, 
which have muc.h the shape and size of wheat grams, a.n~ 1~s 
lower surface shows many Productus and fragments. of crm01d 
stems. Over a large area it appears to b~ chara.ctenzed ?Y _the 
presence of a species of large Pinna. The mterva.! from this hme 
stone to the Avant decreases from 115 feet in the southern part 
of T. 24 N., R. i2 E, to 30 feet n.ear its northeast corner. . 

It is probable that the Fusulina-beari~g san~stone des~nbed by 
Goldman," is the equivalent of this Fnsulma-heanng gray h~estone, 
described above, as it occurs about 90 feet aboYe the Avant limestone 

23. Hopkins, 0. B. and Powers, Sidney, op. cit. P- 239. 
24. Hopkins, 0. B. and Powers, Sidney, Idem. p. 238. 
25. Hopkins, 0. B. and Powers, Sidney, Idem. p. 238. 
26. Goldman, M. I., op. cit., p. 355. 
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and is a hard slabby sandstone 3 to 5 feet thick. It is overlain and un­
derlain by shale and usually shows many casts of Fusulina. 

Occurrence: This limestone as a mappable units occurs only in 
the southeast corner and west side ofT. 24 N., R. 12 E., and at various 
places in the north half of T. 23 N., R. 12 E. It outcrops in a few 
places in the townships to the south and southwest but not enough to 
be considered as a mappable unit. 

Panther Creek Limestone (Len 'cii) M om~nr 

Character: The Panther C1·eek limestone lentil is the name given 
to a hard light colored impure siliceous fossiliferous limestone lentil that 
outcrops as a useful key bed only in the west half of T. 26 N., R. 12 E., 
and a few places in the northern part ofT. ::25 N., R. 12 E. The U.S. 
Ceological Survey" also shows it in a few places along the east side of 
T. 26 N., R. 11 E. It varies from 2 to 12 feet in thickness. 

Correlation: This lentil has been provisionally correlated with the 
Stanton limestone of the Kansas section and as a limestone lentil in the 
Torpedo sandstone group, at about the same horizon as the Birch Creek 
limestone in T. 24 N., R. 11 E. The writer is inclined to consider it 
the equivalent of the Avant limestone which is considerably lower in 
the section than the Birch Creek. 

It is about the best bed that can be found for structural mapping in 
the vicinity of its outcrop though the writer prefers using the top of 
the Dewey limestone, for a datum bed, which outcrops just east of the 
county line, or even the massive cliff-forming members of the Torpedo 
sandstone capping the hills above the Panther Creek limestone. 

DEWEY LIMESTONE 

Character: Coarse grained massive to locally shaly limestone. Fos­
siliferous, bluish-gray to slightly reddish in color. Its thickness is 10-
12 feet in this county. 

Correlation: Equivalent to the upper part of the Drum group, 
Kansas section. 

Remarks: From 10 to 13 feet below the Dewey limestone there 
is a thin to massive flaggy persistent sandstone and 50 to 55 feet below 
this bed a rather massive bench-forming sandstone lens. Both of these 
have better and more persistent outcrops for structural mapping than 
the overlying limestone. These are described by Lloyd and Mather" 
as follows: 

Immediately below the Dewey limestone and associated ferru­
ginous sandstone is a group of sandstone beds with a total thickness 
of 75 feet or more. 'fhe higher beds of this group are flaggy, 
the lower part massive. The topmost bench, which is 12 to 15 
feet below the top of the Dewey limestone, caps the higher hills 
in the central part of the township (.T. 20 N., R. 11 E.) east Jlf 
Shell Creek. West of Shell Creek this upper sandstone is fossil­
iferous. but throughout the greater pa1t of the a.rea no fossils are 
found •· * * Another prominent bench marking the top of a lower 
sandstone of the group is 50 feet below the top bench. This 

27. Roundy, P. V., Heold, K. C .. and Richardson, G. R., U. S. Geol. Survey, 
Bill!. 686, pp. 396-398, 1922. 

28. Lloyd, E. R. and Mather, K. F., op. cit., pp. 121-122. 
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sandstone also is typically massive sandstone allll in the south­
ern part of the township is separated by shale from th.e massive 
sandstone above it. 

NELLIE BLY FORMATION 
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Character: Alternating shales and hard, usually gray to brownish­
yellow, sandstones. This formation is mentioned here principally be­
cause of some persistent sandstone lenses some 40 to 60 feet above the 
Hogshooter limestone. They are best described by Ross" who states: 

These shales and interstmtified lenticular sandstones appear 
to be foreset beds of a delta deposited by a northward-flowing 
stream in Pennsylvanian times. Their thickness is about 190• feet 
near the southwest corner of T. 21 N., R. 11 E., but there is evi­
dence of a markect increase in thickness from north to south. 
This series of beds forms a considerable part of the exposed rocks 
in the Bald Hill region of T. 20 N., R., 12 E, where they 
have a steep northward clip that does not correspond to that of 
the Hogshooter limestone below. 

Correlation: Equivalent to the middle formation of the Drum 
group, Kansas section. 

Thickness: The formation is approximately 200 feet thick in 
southeastern Osage County. The sandstone beds vary from a few 
inches to 10 feet or more in thickness. 

HOGSHOOTER LIMESTONE 

Character: A thin bedded, argillaceous limestone, blue on fresh 
fracture and weathers to a light blue color. Locally on weathered sur­
face it often shows red spots. Fossils are chiefly corals and crinoid 
stems. 

Thickness: Variable, in Osage County from 2 to 15 feet. 
Correlation: Lower part of Drum group, Kansas section. 
Remarks: There is a rather persistent sandstone 18 to 20 inches 

thick lying 40-45 feet below the Hogshooter that can be used for struc­
tural mapping in parts of T. 20 N., R. 12 E., but the interval between 
it and the Hogshooter is not const. mt and should be frequently checked 
if the sandstone bed is used. It i 1

' both underlain and overlain by shale 
and the top of the bed is easily fG~lowed except in the northern part of 
the area described, where it is very thin and usually covered by talus 
material from overlying beds. 

SUBSURFACE FORMATIONS 

GENERAL STATEMENT 

A fairly complete section of the subsurface formations in Osage 
County is available to the base of the Mississippian. (See Plate II). 
In the western half of the county, in the Mississippian section, the data 
is not all complete because of the scarcity of well logs. Und~rneath 
the entire county the normal dip is westward about 30 _feet per m1le ar;d, 
as the surface rises in the same direction, the formatiOns appear at m­

creasingly greater depths to the west dipping at an average rate of ~5 
feet to the mile. In the southern part of the county the average d1p 
is greater than near the Kansas line. 

29. Ross, C. S., U. S. Geol. Survey, Bull. 686, p. 172, 1922. 
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Most of the subsurface formations are easily correlated where suf­
ficient wells have been drilled, as there are several persistent key hori­
zons. Since the practice of keeping more accurate records and of tak­
ing samples of well cuttings at frequent intervals has been adopted by 
many companies (operators) more and more subsurface data are be­
coming available, especiaily of the older formations. The thicknesses 
of the principal formations here given will in all possibility be revised 
from time to time as more detailed information becomes available. 

PENNSYLVANIAN 

The Pennsylvanian system is represented under the entire county 
by a great thickness of alternating sandstones, shales, and limestones. 
The series is approximately 1,600 feet thick along the eastern edge of 
the county and approximately twice that, or 3,200 feet along the west­
ern side. The formations thicken to the east as shown in comparing 
surface measurements and subsurface measurements of individual for­
mations. The entire thickness of the Pennsylvanian formations, if 
measured along the outcrop, aggregates approximately 4,400 feet while, 
if measured in drilling weiis on the vvestern side of the county from the 
base of the Permian to the top of the Mississippian, it is found to vary 
from 3,000 to 3,200 feet, showing a thinning of 1,200 feet or more down 
the dip. In the subsurface formations shales predominate in the sec­
tion. Many lenticular sandstone and limestone beds can be traced a. 
considerable distance. There are, however, several sandstones and 
limestones that form valuable _horizons for subsurface correlation. 
Some of the more persistent of these are: the Foraker limestone, out­
cropping in the western part of the county; the Pawh?ska limestone, o_ut­
cropping in the central part of the county; the Elgm sandstone senes, 
which is probably equivalent to the Hoover sand series of the Tonkawa 
pool; the Bigheart sandstone group which Clark, in another part of this 
report, correlates with the Tonkawa sand series of the Tonkawa pool; 
the Layton sand, which forms a very persistent sandstone extending en­
tirely under the county and well into Kay County; the "Big Lime" 
group of the driller; the Peru sand, which is the most productive hori­
zon in the northeastern part of the county; the Fort Scott (Oswego) 
limestone, which is one of the most persistent and widely distributed 
limestones of the lower Pennsylvanian in northeastern Oklahoma and 
the Bartlesviile-Burbank sandstone series in the basal part of the Chero­
kee shales. Several of these key horizons have heen described in previous 
publications and others that outcrop in the county or to the east have 
been described by Gould." The description of some of the producing 
horizons is given in the following pages under the description of type 
pools. 

MISSISSIPPIAN 

The Mississippian as described here includes the Chattanooga shale. 
It is a series representing about 200-300 feet of "Mississippi lime" and 
from nothing to 40 feet of Chattanooga shale. The Chattanooga shale 
is here classed as basal Mississippian in age, and so far as known, there 

30. Gould, C. N., Idem. 
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are no rocks of Devonian age present. The Chattanooga, where pres­
ent, consists of a dark to black, fissile, carbonaceous shale sometimes 
called "pencil shale" by the drillers, containing little or no lime and, in 
the shale itself, no sand. Locally it shows considerable pyrite. Occa­
sionally there is a bed of sandstone at the base of this shale and in sever­
al places in the county well records and samples have shown the Chatta­
nooga to be absent, or at least very thin in the section. 

The Mississippian limestone or the "Mississippi lime" of the drill­
ers grades from a grayish to dark brown, almost black limestone. In 
some places in the eastern part of the county the upper 20 to 30 feet 
is very cherty with a varying thickness of residual chert on top of it. 
Two and sometimes three different horizons can be recognized in this 
limestone group. The writer does not have sufficient information at 
this time to classify and give the distribution of these various horizons. 
In a general way it may be said that in the western part of Osage Coun­
ty the top of the Mississippi lime is probably younger in age than it is 
in the eastern part of the county. It is probable that there is a large 
time gap between the Mississippian and Pennsylvanian, as in some parts 
of the county there has been considerable erosion. 

ORDOVICIAN 

The only formations of Ordovician age in the county are those be­
longing to the Simpson group of White" who has described them in 
considerable detail. In this bulletin the characteristics and distribution 
of the various members of the Simpson group in Osage County are 
described in like detail. Only the Burgen and Tyner members are ap­
parently present under the county, and these only in the southern and 
southwestern parts, with possibly a little Wilcox sand unde1· the ex­
treme western part of the cour; :y. Over the remainder of the county 
the basal Mississippian lies unc• -nformably on the eroded surface of the 
Arbuckle limestone. 

CAMBRO-ORDOVICIAN 

On top of the basement granite there lies an unknown thickness of 
massive, dolomitic, siliceous limestone of Cambro-Ordovician age, known 
as the "Siliceous limestone" or Arbuckle limestone. This formation 
has been penetrated in several places in Osage County as will be noted 
in the list of wells that have encountered granite. Most of these wells 
went through a considerable thickness of Arbuckle limestone. 

The character of the Arbuckle limestone is much the same wherever 
encountered in northeastern Oklahoma. White" states: "Samples of 
Arbuckle limestone from widely separated wells resemble each other so 
much that it is difficult to distinguish between them." Clark and Coop­
er" describe the Arbuckle limestone as found in driii cuttings, as follows: 

31. White, Luther H., op. cit. 
32. White, Luther H., Idem. 
33. Clark, G. C., and Cooper, C. L., Oil and gas geology of Kay, Grant, Garfield 

and Noble counties: Oklahoma Geol. Survey, Bull. 40-H, p. 19, March, 1927. 
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This formation varies from white to brown in col01· and from 
dense to coarsely crystalline in texture, as found in drill cuttings 
and in occasional fragments obtain.ed when a well is shot. No 
quantitative analyses are available but from rough tests mag.e 
on samples from various wells the magnesium content is esti­
mated to be somewhere between 20 and 40 per e.ent and where­
ever tested is consistent throughout the entire thickness of the 
formation. 

The maximum thickness of this formation is unknown. A few 
wells have shown it to be absent where granite hills protrude through 
it into the overlying Mississippian. In other places several hundred 
feet of Arbuckle limestone have been penetrated before the granite was 
encountered. In still other places from 600 to approximately 1,400 feet 
of Arbuckle have been penetrated without passing through the forma­
tion. 

The presence of a number of granite hil:s anJ the g, eater thickness 
of the Arbuckle limestone to the south and southweo.t would indicate 
a sea advancing to the northeast in Arbuckle times. It is probable that 
there was either a gradual submergence or a periodical depression 
which caused some overlapping of the Arbuckle beds, but the evidence 
is not at all complete. 

The upper surface of the Arbuckle is unconformable with all over­
lying formations. In several places this upper surface has been trun­
cated, and in other places post-Arbuckle folding has taken place and the 
upper surface has been truncated. \-Vhat is generally referred to as 
the Turkey Mountain sand or Siliceous lime is found in the upper part 
of this formation. There is not sufficient detailed information avail­
able at this time to state whether or not the Turkey Mountain beds are 
upper Arbuckle or lower Simpson in age. It is the writer's opinion that 
they will prove to be the upper, porous part of the Arbuckle limestone. 

CAMBRIAN 

So far as is now known there are no sediments of Cambrian age 
underneath the county, although it is possible and perhaps 
probable that sediments equivalent to the Reagan sandstone of the Ar­
buckle Mountains or the Lamotte sandstone of the Missouri section may 
be found upon the granite floor. 

PRE-CAMBRIAN 

Granite and perhaps other igneous rocks underlie all of the county 
as a basement complex. The wells that have penetrated the granite in 
various localities (list on page 37) show that is lies at comparatively 
shallow depths in many places. These well records show the granite 
hills stood up in Arbuckle time and in a few places were present in early 
Mississippian time. 

Structure and Geologic History 

Knowledge of the geologic history of the subsurface formations is 
available only from well records and drill cuttings. (See Plate II). 
As comparatively few wells have penetrated the older sedimentary for-

STRUCTURE AND GEOLOGIC HISTORY 

mations our knowledge of such is rather meager. However, as more 
d~~p wells are ~rilled, an~ more _samples collected and examined, ad­
d~ttonal data will be obtamed which m all probability will change the 
history of the early formations as now outlined. 

The gra~ite b?-sement u~derlies the entire county, and from the 
data _now available Its surface IS very uneve~. Th~re are isolated peaks 
or ridge_s th~t have yenetrated the overlymg sediments showing that 
the gramte sticks up mto the overlying formations from several hundred 
to ~erhap~ a thousand f~et or more: As additional information becomes 
avml~ble It ~ay be poss1b!e to ~:>tttlme t?e~e high points in the granite as 
3: o.enes. of ndges of buned hills and It 1s the writer's belief that such 
~mes will prove to coincide in general with the major lines of folding 
m these overlying formations. 

List of Wells D1·illed into Grcnite in Osage County"" 

Carter Oil Co., No. 1, Johnson NW. Cor. sec. 9, T. 26 N., 
R. 6 E., granite 4,230-41. 

Tidal-Osage, :r:<o. 8, A. A. Arnold, NE.y,j SE.y,j SW.y,j sec. 
3 T. 20 N., R. 8 E., granite 3,215-17. 

Red bank _Oil Co., No. 2, cen. S. line NW. Y4 sec. 3 T. 22 N. 
R. 8 E., gran1te 3,42'2-29. ' ' 

Prairie Oil and Gas Co., No. 12, SW.y,j NE.y,j SE.y,j sec. 25, 
T. 23 N., R. 8 E., granite 2,545-3;937. 4 

MarlaD:d, No. 1, SE.y,j SE.y,j NE.y,j sec. 16 T. 24 N R 
8 E., gramte 2,526-86. ' ·' · 

R 8
GEled Oil Co., No. 3, cen. SE.y,j NE.y,j NE.y,j sec. 16, T. 24 N ., 

. . , granite 2, 708-20. 
Gypsy Oil Co., No. 8, E hel Bryant, NE'.y,j SE.y,j sec. 18, T. 

27 N., R. 8 E., gran.ite 3,361.-3,444. 
~led Oil Co., No. 2, ce \,;. SE.y,j sec. 9 T. 21 N. R 9 E 

gramte 2,576-2,667. · ' ' · ., 

Foster and Davis and Finance, No. 1, SW. corner SE.Y4 sec. 19 
T. 21 N., R. 9 E., granite 3,200-3 202. 4 ' 

Tidal-Osage Oil Co., No. 18, ce'n. W. line E·.Y, NE.y,j sec. 32 T. 
22 N., R. 10 E., granite 2,217-22. ' 

Tidal-Osage Oil Co., No. 20, SW.y,j SE.y,j NE.y,j sec. 32, T. 
22 N., R. 10 E., granite 2,267-90. 

Barnsdall Oil Co., No. 17, SE.y,j NIW.y,j NW.y,j sec. 12, T. 24 
N., R., 10 E., granite 2,980-2,961. 

Amerada Petr. Corp. et. a.l. No. 1, NW. Y4 NW. Y4 SE. Y4 sec. 
7, T. 23 N., R. 11 E., granite 2,359-84. 

Homaokla C?il Co., No; 8, NE.Y4 SE.Y4 SE.Y4 sec. 30 T. 24 N. 
R. 11 E., gramte 2,359-84. ' ' 

Barnsdall Oil Co., No. 23, cen. W. line W.lh NW.y.; sec. 9 T. 
20 N., R. 12 E., granite 2,424-35. 4 ' 

Granite wells near Osage County 
Empire Gas and Fuel Co, No. 3, MeElmore sec 25 T 25 N 

R. 12 E., granite 2,340-68. ' · ' · ., 

Superior Oil. Corp. No. 1, Blakemore, 50 ft. E'. of W. line and 
875ft. N. of S. hne, see. 26, T. 21 N., R. 13 E., granite 1,365-1.462. 

(.Continued on page 38) · · 

34. T_he list of :wells that haye been drilled Into granite In Osage County was 
kmdly f!lrmshed the wr!ter by Frank C. Greene, chief geologist of the 
Skelly Oil Company. It IS not complete, but Is believed to Include nearly 
all of those wells upon which reliable data are available. 
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Superior Oil Corp. No. 2, Blakemore, 1,163 ft. N. of S. li:ne 
and 369 ft. E. of W. line, sec. 26, T. 21 N ., R. 13 E., gramte 
1,566-86. 

Barnsdall Oil Co., No.7, Wm. Rigdon, cen. SW.V4 sec. 30, T. 28 
N., R. 13 E., granite 2,548-60. 

Marland Oil Co. No. 1, Joynson, cen. NE.J4 SE.V4 sec. 18, 
T. 28 N ., R. 3 E.,' Comp. 7-22-19, granite 4,800·26. 

The deposition of the first sediments laid down on t_his uneven ~ran­
ite floor occurred from late Cambrian mto probably m1ddle O;·c\ovlcJan 
times. They include an unknown thickness of mas_sive Arbuckle lime­
~tone which was apparently deposited in an adyanc~ng sea so t~at there 
is a progressive overlapping of the higher po1?ts m th_e gram\c floor. 
At the close of Arbuckle time there was a penod of shgh! uphf~ dur­
ing which the Arbuckle _limestone appears to hav~ heen t\lt~d shghtly 
in a southwesterly direction.· Immediately followmg ~he tiltmg of the 
Arbuckle the Simpson formation, and probably the Vw_la, Sylvan, and 
Hunton formations of Silurian-Ordovician age, were la1d_ down unco~­
formably upon the Arbuckl~ limest?n.e. Thi~ sec<;md penod of ?eposl­
tion was followed by a penod of t1ltmg and ero~10n dunng wh~ch the 
Viola, Sylvan, and Hunton formations were. entirely removed, 1f they 
were ever deposited. A large part of the S1mpson was also removed. 
Over the northeastern part of the county all of the Simpson appears to 
have been eroded. Further developments in this area may show the pres­
ence of some small outliers of early Simpson age. Following or per­
haps during this period of erosion the next structural movem~nt ~ook 
place and as a result of this movement the formations 'Yere agam t!lted 
to the southwest, such tilting probably being caus~d, m p;:rt at !east, 
hy some movements in the Ozark uplift. Dunng ?r 1mmed1ately 
following this period of structural movement the fol?s m these f?rma­
tions were eroded and in most places truncated, leavmg the remams of 
the Simpson and the underlying Arbuckle as a nearly_ level surf;:ce 
which, in places, was covered with a thin mantle of res1dual matenal. 

Following this last describ_ed period of fold~ng and erosion the 
Chattanooga black sha.le was la1d down over a w1cle area as a mantle 
of variable thickness. This in turn was followed conformably by t~e 
entire thickness of the Mississippian limestone. At the close o~ Mis­
sissippian time there ":as another per~od of emergence acc~mpamed by 
some folding and poss1bly some faultmg, and an undetermmed amount 
of erosion. The extent of this structural movement at the close of 
Mississippian times is not definitely _kll:o":'n .. TI:ere is ?o doubt as t? 
the erosion of a part of the upper M1ss1ss1pp1an m certam ~reas, and 1t 
is quite probable that there was some foldmg at t~e same tim~ .. 

After this hiatus, or time gap, there was a ~enod o_f deposition du_r­
ing which all of the Pennsylvanian. and Perm1an ~ed1ments were la1d 
down. Sedimentation was probably mterrupted dunng the early part of 
this period and in Cherokee times, but such interruptions were. s~ort 
and did not include any known structur;:l movements. The v~natwns 
in the thickness of the early Cherokee sed1met'lts are more than hkely due 
to the uneven surface of the pre-Pennsylvanian floor. This uneven floor 
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may have formed islands of cpnsiderable size in the early Cherokee sea 
and, so far as now known, such irregularities were well covered before 
the end of Cherokee times. 

. Stru~tural movements found in the Pennsylvanian and early Per­
lma_n s~dm:ents probably too~ place over a considerable period of time 
begmmng 1~ late Pennsylvaman. T~ey are probably the combined re­
su_lt of settlmg ove: pre-Pennsylvaman folds and to stresses set up in 
thts area by more mtense movement and stresses that occurred in re­
gions to t~e east and ~outheast. It is noticeable that most of the pro­
nounced ~m~s of ·~oldmg and faulting in the Pennsylvanian sediments 
follow s1.n:1lar lmes of weakness in pre-Pennsylvanian and in 
~ll probab!ltt:l:' pre-Chattanooga formations. Some secondary effects were 
m _all probab1hty due to movements in the Ozark uplift to the east of 
th1s general area and the buried granite hills of Kansas, which are 
known to ext~nd down into Kay ~~unty_, Garvin County, and perhaps 
farther south mto Oklahoma, and 1t IS qUite probable that what are now 
deeply buried granite masses with an unknown thickness of sedi,...,ents 
ly~ng over and lapping against them form the wall or buttress ~hich 
w1th the pressure from the f Juth and southeast caused the initial 
wri~kling of the sedir_nents o this area. Later formations of Pennsyl­
vaman. age are explamed at' ve; that is, folded and faulted along the 
same lmes of weakness set up at that time. 

OIL AND GAS DEVELOPMENT 

General Statement 

Oil and gas accumulations in Osage County are related to but not 
necessarily controlled by structural features. In many places sand con­
ditions and distribution are more important than favorable structural 
conditions. The Burbank pool is an excellent example of a lenticular 
s_and body of fa~r porosi_ty, in which the best producing areas show 
httle or no relatiOn to etther surface or subsurface folding. In the 
following pages some of the more interesting types of producing areas 
are described and illustrated with maps and cross-sections. Many other 
illustra_tions" could be given, especially of those pools producing from 
sands m the Pennsylvanian formations, but the general conditions are 
much the same, not only for the Bartlesville sand, which is the principal 
producing horizon in the eastern half of the county, but for most of the 
other sands such as the Peru, Cleveland, Skinner, Wheeler, Burgess, 
etc. (See Plate III). 

. Most of the pools that are producing from formations of Mississip­
lYan age show the same gene··aJ charactertistics as those producing from 
Pennsylvanian sediments, at least as far as the oil production is con­
cerned. In several places, notably in the northeastern part of the coun­
ty, some very productive gas pools have been found at the top of the 

35. See Oklahoma Geol. Survey, Bull. 40-Q for additional information on pools 
of this county. 
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"'Mississippi lime" where it is structuraUy high, and in some of these 
areas the best gas wells, both as to volume and length of life when 
properly cared for, are those located on the tops of these Mississippian 

folds. 
In the formations of pre-Mississippian age, the producing areas 

are, as a rule, more closely related to structurally high areas. The~e 
structures are higher in the older formations, are usually smaller m 
area, and are ih the shape of small domes and anticlines .very sharply 
folded and in a few places faulted. Some of the prine1pal types of 
pools in the pre-Mississippian or pre-Chattanooga formations are de­
scribed by other contributors to this report. 

Acquiring of the Osa.ge Re·serva.tion by th:> Osa.ge Indians ani 
Oil Operation Thereon" 

In 1866 the Osage Tribe of Indians were living on their lands in 
southern Kansas. By Article 16, of a treaty with Cheroke~ Tribe of 
Indians, concluded in July, 1866, it was provided that the Umted States 
might locate "Friendlv Indians" on that part of the Cherokee County, 
afterwards known as -the "Cherokee Outlet" which was a strip of land 
about 60 miles in width, lying west of the 96th Meridian and south of 
the south line of Kansas. After proclamation of the Treaty of Septem­
ber, 1866, negotiations were opened with the Cherokee Tribe .for the 
purchase of the lands lying west of and between the 96th Meridian and 
the Arkansas River and north of the Creek Nation, comprising 1,670,-
333.62 acres; of this amount the Kansas Tribe was to have 100,137.32 
acres, a tract that was afterwards known as the Kaw Reservation and 
is now a part of Kay County. The remainder, 1,570,196.30 acres, was 
known as the Osage Reservation and is now Osage County. 

For this tract of 1,670,333.62 acres, the Cherokees received $1,-
099,137.41 (approximately 66c per acre) which was appropriated from 
the funds derived from the sale of Osage lands in Kansas and a deed 
was duly executed under date of June 14, 1883, by Dennis W. Bushy­
head, principal chief of the Cherokee Nation, in favor of Osage and 
Kansas Tribes of Indians. 

In 1889, T. J. Norman drilled a well near Neodesha, Kansas, which 
was probably the first commercial oil well drilled in the Mid-Continent 
field and it was not long after this until attention was directed to the 
Cherokee and Osage Reservations to the south. 

In 1891, Congress passed a law which made it possiblt; to lease In­
dian lands with the approval of the Secretary of the Intenor for a pe­
riod of 10 years. 

Early in 1895 Henry Foster, father of H. V. Foster, now presi­
dent of the Indian Territocy Illuminating Oil Co., entered into nego­
tiations with the Osage National Council, under the provisions of the 
1891 statute, covering their entire Reservation (now Osage County) of 
approximately 1,500,000 acres and the result of these negotiations was 

36. Leech, Chas. F., Personal communication. 
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what was later known as "the Foster Lease" dated March 16, 1896, 
and approved by the Secretary of the Interior. 

The Phoenix Oil Co. wa;. organized as the "operating company" 
~nd on June ;o, 1896, commenced drilling the first well, located about 
he cen. ~E.y.f: sec. 13, T. 29 N., R. 10 E. This well was about one­

fourth mile south of the Kansas line and about 91h miles west of the: 
northeast corner of the O~age Reservation. It was completed in July 
and although a show of 01l and gas was found, it was abandoned and 
plu~ged. A ~econd well was completed in September, located nearly 
6 miles ~est, m the NW.y.f: sec. 18, T. 29 N., R. 10 E. This well was 
also a failure. 

In the spring of 1897, the Cudahy Oil Co. drilled a well in the 
NE:14 sec. 12, ~· 26 N.~ R. 12 E., on the Indian Territory side (the 
sectwn upon which the City of Bartlesville is now located) which was 
probably the first commercial oil well drilled in the State of Oklaho~a 
and alt~ough ~OJ:?pleted about April, 1897, it was shut in and not put to 
producmg until m 1903, siJo- years later. 

I~ June, r 1897, the Pl- Jenix Oil Co. completed their third well, lo­
cated. m ~W.y.t: sec. 34, T ~27 N., R. 12 E., which proved to be a com­
mercml 011 well and was the first well drilled on the Osage Reservation. 

In J,~nuary, 1902, the Indian Territory Illuminating Oil Co. took 
over the Fost~r Lease" and. early in their administration began to issue 
s~1bleases for 01l only, reserving all of the gas rights and thus was estab­
!Ishe.d p~·ecedent for the separation of the oil and gas interest which still 
obtams m the Osage. 

. In th~ summer of 1902, the Almeda Oil Co., under a sublease 
dnlled their N.o. 1 in the SE.y.t: sec. 22, T. 26 N., R. 12 E. It was soo~ 
put. to producmg and at present writing (January 1927) is still pro-
ducmg. ' 

On December 31, 1904, the Indian Territory Illuminating Oil Co. 
had subleased 687,000 acres and had retained the gas rights in all except 
about 150,000 acres. 

~y an act of Congress, March 3, 1905, the lease was renewed for 
a p~no~ of 1~ years from March 16, 1906, to the "Indian Territory II­
lumma~I~g Oil c~ .. al_ld its sublessees to the extent of 680,000 acres" still 
recogmzmg the diVISI~n of the o!l and gas interests, and was perhaps the 
pre~ede.nt for the ,Polley of leasing the oil and gas separately, after the 
expiration of the Foster Lease" in 1916. · 
. Prior to 1906 the total amount of oil run from the Osage Reserva­

tion was 4,174,164 barrels. 
The ~rst lands leased on the Osage Reservation under the "Allot­

ment hct of Ju~e 28, 1906, was on Nov. 11, 1912, when 24,541 acres 
~ere leased. Th1s was done by sealed bids at a stipulated royalty, the 
bi~der to state amount of bonus per acre. For these leases they re­
ceived $39,~36.00, an average of $1.60 per acre. It was not until the 
sale of A~nl 2~, 1916, th<: policy of an auction sale was adopted which 
has preva1led smce that time. 
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Oil and Gas Fields of Osage County 
-"'Fl=E~L"D,-----=-:.:_:_T"LOrvc"A:cTii""'l'I'O""N lcrELD LOCA T' ON 
Atlantic T. 25 N., R. 8 E. Nelagoney, T. 25 N, R. 10 E. 

T 23 N R 1112 E Osage Junction, T. 21 N., R. 8-9 E". A. vant, . ., · · 11 E 
Bnrnsrlall, T. 24 N., R. 11-12 E. Okesa, T. 26 N., R. . · 
Bird Creek, Flat Rock, T. 27 N., Pawhuska, T. 25 N., R. 9 E. 

R. 7 E. Personia, T. 27 N., R. 8 E. 
Boston, T. 21-22 N., R. 7-8 E. Pershing, T. 24 N., R. 10 E. 
Bowring, T. 28 N., R. 11 E. Pettit, T.2 23NN.,RR.l~ ~-
Buck Creek, T. 28-29 N., R. 9 E. Pond Creek, T. 28· 9 ., R. 10 E. 
Burbank, T. 26-27 N., R. 5-6 E. Prue, T. 21 N., · · 
Domes, T. 27 N, R. 11 E. Quapaw, T. 25 N., R. 11 E. 
F · f x T. 25 N., R. 6 E. Skiatook, T. 22 N., R. 12 E. 
Fau;: ' T. 28 N, R. 7 E. South Elgin T. 29 N., R. 9 K 
F~~~k~~~t, T. 29 N., R. 6 E. sperry, , T. 21-22 NT, R2r :·· 
Gilliland. T. 23 N., R. 7 E. Twenty-One Eleven . · ., 
Hiekory Creek, T. 29 N., R. 11 E. R. 11 E. 
Hominy T. 22 N., R. 8 E. Wildhorse, 
J .anclon, T. 28 N., R. 9 E. Wiser, 
Mada.J.ene, T. 21 N. R. 10 E. Wynona, 
Manion, T. 23 N. R. 9 E. X-686, 
Myers Dome, T. 26 N, R. 8 E. Y-686, 

Z-686, 

T. 22 N., R. 10 E. 
T. 27 N., R. 12 E. 

T. 24 N., R. 9-10 E. 
T. 20 N., R. 10 E. 
T. 28 N., R. 10 E. 
T. 26 N., R. 12 E. 

The largest bonus paid for acreage in the Osage was during the 
sale, in March, 1924, when the Midland Oil _Co. paid $12,437.50 per 
acre for the NW.~ sec. 14, T. 27 N., R. 5 E., m the Burbank pool. 

Petroleum Production in Osage County 
For fiscal years 1901-1926 (Burbank field excluded) 

FIELD LOCATlON F'IELD LOCATION 
l!lU1 ------------------- 10,536 1915 -------- ----- --- 7,257,788 

1902 ------------------- ~~g·.~i~ i~i~ =================== ~;2~~;~i~ 1903 ------------------- 90 806 1918 ___________________ 10,906,376 
1904 ------------------- . ' 1919 ___________________ 12,138,086 
1905 ------------------- 1•868•260 17 077 348 
1"06 4 514 004 1920 ------------------- , ' " ------------------- ' . ' 1921 ___________________ 20;621,614 
1907 ------------------- 5•5417:167 28 941 934 
1908 ------------------'- 4,775,289 1922 ------------------- ' ' 78 1909 ------------------- 4,816,462 1923 ___________________ 41,810,1 
1910 ------------------- 5,091,424 1924 ___________________ 37,577,900 
1911 ------------------- 9,418,769 1925 ------------------~33,6~~~~~~ 
1"1.-. 91445 669 1926 ------------------f-25,6 ' . " '' ------------------- ' ' · Total __________ 319,945,593 
1913 ------------------- 7,787,030 
1914 ____________ 11,091,791 

Burbank Field" 

HISTORY 

The first oil p:·oduced in Osage County was on its easte:n line near 
Bartlesville, Oklahoma, and from the Bartlesville sand. Th1s sand v:ras 
found at a depth of 1,600 feet and is near the_ base of the ~ennsyh-:aman 
5eries. It is the most widespread and probfic of any 01~ san~ m the 
county. The western limit of this sand, as now known, Is a lme run­
ning in a northeast and southwest direction nearly through the center 

Sands J Melville Amer. Assoc. Pet. Geol., Abst. of article in. Sympos_ium 37· on infln<ince of structure on the accumulation and concentration of o1l. 
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of the county. Because developments started in the eastern part of the 
county ai1d worked west, operators after drilling many dry holes we3t 
of the center of the county became reluctant to drill even on well known 
structures in western Osage, in which the Burbank field is located. It 
was not until the Marland Oil Company drilled in its first well in the 
Burbank field in May, 1920, in the southeast quarter of sec. 36, T. 27 
N ., R. 5 E .. and the Carter Oil Company dril!ed in its first well in Sep­
tember, 1920, in sec. 9, T. 26 N., R. 6 E., on two small anticlines, that 
the po5sibilities of the Burbank field were recognized by oil men in gen­
eral. Since that time, thirteen sales of oil leases have been held by the 
Osage Agency under the direction of the United States GDvernment. At 
these sale5, quarter-sections were auctioned to the highest bidder. So 
far the highest price p .id has been $1,990,000 for the 160 acres in 
NW.~, sec. 14, T. 27 : r., R. 5 E., which Wa5 bought by the Midland 
Oil Company. Includi :s the small part of the field which is in Kay 
County, 170 quarter-sections are producing. Over 130,000,000 bar­
rels of oil have been extracted from the field. The production at pres­
ent is 43,000 barrels daily from 2,000 wells. With one well to ten acres, 
the recovery to date averages 6,500 barrels per acre, while 5ome leases 
have produced 20,000 barrels per acre. 

P1·oduct·ion of the Burbank Field, by fiscal years 
1920-------------------------------------------- 134,408 
1921-------------------------------------------- 4,986~40 
1922-------------------------------------------- 24,230p63 
1923-------------------------------------------- 26,206,741 1924 ____________________________________________ 21,994,479 

1925-------------------------------------------- 15,800,470 
1926-------------------------------------------- 13,352,917 

Total. ___ ---- _____________________ 106, 705,918 

SIRATIGRAPHY 

The contact of the Permian and Pennsylvanian runs in a northeast 
and southwest direction, through the eastern side of the Burbank field, 
so that most of the limestones used in determining the surface structure 
are of Permian age. The total thickness of the Pennsylvanian series 
in the Burbank pool is about 2,800 feet. It includes a number of dif­
ferent producing horizons in different parts of the county, 5ome fields 
producing from several horizons at the same time. The Burbank field, 
however, is only producing commercially from the Burbank sand, 
which is located near the base of the Pennsylvanian series, the bottom 
of thi5 sand being separated from the top of the J\fississippi lime by 40 
to 70 feet of blue Cherokee shales. Granite was encountered at 4,240 
feet in a well belonging to the Carter Oil Company, IDeated in the NW. 
cor. NW.~ sec. 9, T. 26 N., R. 6 E. 

1'he Burbank sand, which is encountered at 2,800 to 3,200 feet, is 
from 50 to 80 feet thick. It is a fine grained, siliceous sand, having a 
calcareous cementing material. Melcher's examination shows the pore 
space to vary form 12~ per cent to 20 per cent by volume. The thick­
ne5s of the sand varies, and in some places there is a stratum of blue 
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:.hale from a few inches to three feet in thickness at about SO feet from 

the base of the sand. \i'llhere the sand is thickest, or about 80 feet, that 

part above this blue shale is about 30 feet thick and carries gas. It is 

quite probable that the variation in the thickness of the Burbank sand 

is caused altogether by the variation in the thickness of this upper mem­

ber and that, where the oil is found at the :.urface of the sand, this up­

per member is very thin or in some places entirely absent. While the 

lower SO feet of the sand is generally a pure sand without any shale 

breaks, yet its porosity and content of calcareous material varies so that 

the sand is probably not productive through its total thickness but the 

production comes from three or four different zones encountered at dif~ 

ferent depths. It i:. quite probable that not more than two-thirds of 

the total thickness is productive. 
Stratigraphically, the Bartlesville and the Burbank sands in Osage 

County, Oklahoma, and the Rainbow Bend and the Fox Bush sands in 

Kansas, seem to be at about the same horizon. The Bartlesville :.and, 

however, is a blanket formation covering a large part of northeastern 

Oklahoma and a small part of southeastern Kansas, while the other 

three sands mentioned have much :.maller areas and may be in the form 

of large lemes. In the vicinity of the Burbank field, the Burbank sand 

h~~. been encountered as a water sand considerably outside the field in 

several localities and within the last year the Kewanee pool, located six 

miles south of the Burbank pool, has developed production in this sand. 

Whether or not these two pools ultimately will connect and also whether 

or not the sand of the Fairfax pool continues south and connects up with 

the Bartlesville sand, remain as questions for further development to 

answer. 
STRUCTURE 

The Burbank field is included in th~erritory :.ituated on the west­

ern flank of the great regional uplift which has for a center the Ozark 

Plateau. This west flank includes northwestern Arkansas, northeastern 

Oklahoma, southeastern Kansas, and southwestern Mis:.ouri. The 

strata dip a little north of west at the rate of about 30 feet to the mile, 

this dip being changed and reversed in different localities depending on 

local structural conditions. Figure 2 shows structural conditions de­

v;eloped on the top of the Burbank sand. This plate shows an anti­

cline with SO feet of closure located in sec. 9, T. 26 N., R. 6 E., and 

another anticline somewhat smaller in size located in NW. y,i, sec. 6, 

T. 26 N., R. 6 E. There are several other small structure:. in this field 

which are almost too small to be called anticlines or domes. The struc­

ture of the Burbank field may then be described as an undulating mono­

cline, dipping at the rate of about 3S feet to the mile in a northwest di­

rection with the largest deformations being the above mentioned anti­

clines which are at the southeastern end of the field (as developed). 

As far as as been determined, structural conditions have only a sec­

ondary and minor influence on the concentration of oil in this field. 

'T'J-.~ 0il sand s::>turation and the production of wells therefrom seem 

to h ;n pro:-:ortion to the porosity of thi:. sand. The most prolific par-
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'ti~ns of the field. for oil I?roduction are in the northwest part, several 

mile~ from the htghe~t pomt structurally, and from 100 to 1 SO feet be­

low tt. The productiOn of wells changes in a few hundred feet from 

R.S£. R.6E 

STRUCTURAL MAP 

OF 

BURBANK FIELD 

CO IV TOURS 0/V BURBANK HORIZOIV. 

19;.>7 

Figur.e 2. 
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To sum up the whole matter, therefore, it seems that oil and gas 

have been trapped in the Burbank field because they could not travel any 

farther east, and that in so accumulating, were concentrated in the most 

porous portions of the reservoir rock. It was therefore the impervious 

barrier on the eastern side of the field and the porosity of the reservoir 

rock in the field that were the controlling factors in the oil concentration, 

and not the structural conditions. 
Boston Pool" 

The discovery well of the Boston pool is located in the SE. cor. 

sec. 1, T. 21 N., R. 7 E. It was completed on October 27, 1912, in the 
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SiltceoUJ Lime ttorizon. 

BOSTON POOL 
Figure 5. 

38. Bernard, H. E., Personal communication. 
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Bartlesville sand fro~ 2,270 t? 2,311 fee~ and shut in as a gas well. 

The next well of Y' Jtch there 1s a record 1s the Gypsy Oil Co., Boston 

No. 4, completed ll:_, the Bartlesville sand with an initial production of 

1,086 barrels. Th ·~development of the lease progressed very steadily 

from that date until 1920. 

On ~pril 28, 1920, the deepening of the Gypsy Oil Co., Fred Bos­

!on No ... 0 was ~tarted and was completed as a 3,000 barrel producer 

m the Arbuckle ltme pay on June 19th. There have been 68 wells drilled 

on the Boston farm, one of which was a dry hole and one was lost be-

R.11 E. Surfcvce Sf:.ruceure, 

QUAPAW POOL 

Figure 6. 

cause of mechani.cal difficulties. Of the 66 wells, 52 are producing 

from the Bartlesvtlle; 13 from the Arbuckle lime; and one well from the 

Tyner formation. Approximately 1 Ph million barrels of oil have been 

?wduc~d to date from the Bartlesville sand and the Arbuckle lime, giv­

mg a y1eld of 41 thousand barrels per acre. The structural conditions 

of the Boston pool are illustrated by the structure maps, Figs. 3, 4 and 

5, and the cross-section, Plate IV. 
Quapaw 

This pool is in the southwestern part of T. 25 N., R. 11 E., and on 

the surface is a plunging anticlinal nose with the axis running in a north-
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.. ,• 
D"Ltum?OOOfeel.beJow sea.-Jevel. R.11 E. ConloursonTopofHarDe8Villes8Jld. 

QUAPAW POOL 

Figure 7. 

east-southwest direction. Structure maps on the surface and two on 
the subsurface are given. It is evident that the subsurface folding is 
more intense than that at the surface, a feature that is characteristic of 
practically all structures, even of the more gentle folds and terraces of 
the Pennsylvanian and Mississippian sediments of Osage County. 

Nearly all production of the area comes from the Bartlesville sand 
horizon and is found on the northern and northwestern flanks of this 
fold. The producing area and the best wells of this area are more 
closely related to favorable sand conditions than to structure. The 
'Bartlesville sand is present under the axis of the fold but is not as 
porous or as thick as on the flanks. In fact some of the wells drilled 
upon the fold found the sand so firmly cemented that even after a heavy 
shot they were dry of gas, oil, or water. Some of the other wells lo­
cated on structurally high points produced considerable gas, and a few 
of them, small amounts of oil. The largest oil producers were well 
down on the northwestern flank. 

PETTIT POOL 51 

Figure 8. 

Pettit Pool" 

The Pettit pool is located in sections 20, 21, and 29, T. 23 N., R .. 8 E. 
During 1920 two wells were drilled in an attempt to test the. Wtlcox 
sand. Pettit No. 1, NE. cor: SE.34. section 20, was completed .m.J~ne! 
1920 and produced 5¥.! milhon cubtc feet of gas from the Mtsstsstppt 
lime' at a depth of 2,470 feet. Gra-Tah~Me-Tsa-Ha No. 16, NE.7:4 
NW.?:4 NW. y,;_ section 29, was completed m the Prue sand at 2,205 feet 
for 16 million cubic feet of gas in December of the same y~ar. :f_~e 
heavy gas pressure in. these two wells prevented deeper dnlhng. e 
discovery well in the Wilcox sand, Pettit No.2, locate~ near .t~e. center 
of SE.y,;. section 20 was completed October 15, 1923, wtth an mtttal pro-
duction of about 7,000 barrels. . 

The Elgin sandstone outcrops over the higher part of the Pe!ht 
structure. Some of the structurally lower wells start on the over~ymg 
Pawhuska formation. Approximate depths to well known honzons 
over the higher part of the structure are as follows: 

39. Clark, G. C., Personal Communication. 
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Big lime-1,800 feet; 
Oswego lime-1,950 feet; 
Mississippi lime-2,400 feet; 
Burgen sand-2,600 feet; 
Siliceous lime-2,650 feet. 

The uppermost producing horizon of the Pettit pool is the shallow 
s~nd, found at a. depth of _about_ 800 feet. T~n wells in the SE. 34 sec­
!Ion 20, were dnlled to th1s honzon ~nd had mitial productions averag­
m_g from ten to fifteen barrels. Th1s sand may be correlated with the 
Btgheart sandstone of the Osage section and with the Tonkawa or Stal­
naker sand of Kay County. The Bartlesville sand is present locally in 
the nor~heastern part of the SE. 34 section 20. Two wells produced 
from this sand at a depth of 2,300 feet. In most of the wells however 
no sand is recorded in the lower part of the Cherokee. ' ' 
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The main producing horizon is sometimes referred to as the Hom­
iny sand. This name may be confusing in this case due to the fact that 
the important pay zones are below the top of the Siliceous lime. The 
Simp:,on is represented in this pool by 5 or 10 feet of Tyner immediate­
ly below the Mississippi lime and 40 to 60 feet of Burgen sand between 
the Tyner and the top of the Siliceous lime. The lower Simpson or 
Burgen carries some oil and water in varying amounts. The pay hori­
zons in the Siliceous lime vary from the extreme upper part to about 
75 feet below the top. There seems to be no relation between pays in 
different wells. 

Considerable di:-ference in the setting of casing was necessary due 
to the variance in oil and water horizons within the Burgen sand. The 
6% inch casing was set in many wells in the lower part of the Mississippi 
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lime to shut off gas found through the upper 150 feet of this formation. 
the 5 %6 inch casing was then run near the base of the sand. Each well 
offered a special problem on this last string of casing. Sometimes the 
water found in the sand could be exhausted but usually it was necessary 
to shut this off before drilling into the Siliceous lime. In general the 
water was found in the upper part and oil in the lower part of the sand, 
but in some cases casing was carried to the top of the Siliceous lime 
shutting off oil and water above. 

The best wells are located near the center of the Pettit lease in the 
SE.y,( section 20. Pettit No. 8 had an initial production of 8,000 bar­
rels and No. 7 produced 3,048 barrels. The gravity of the oil is 36°B. 
The Pettit lease had produced up to June 1, 1926, 2,900,000 barrels. 
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Pettit No. 2, the discovery well, had produced, at the above date, over 
900,000 barrels. 

Wildhorse Pool" 

The pool i!> located about fifteen miles west of Skiatook, Oklahoma, 
in sees. 32, 33, and 34, T. 22 N.., R. 10 E. It was discovered in 1917, 
but most of the leases on this structure were sold in 1918, therefore the 
pool is about ten years old. 

The Wildhorse pool is one of the best producers in the Bartlesville 
sand in Osage County. It also produces from the Cleveland sand, the 
Big iime, the Peru sand, the Oswego lime, the Skinner sand, the Bur-

WILOHORSE POOL 
OSAGE COUNTY 

SURFAC€ GEOLOGY BY G C. POTTER 

Figure 12. 

40. By G. C. Potter: By permi•ssion of the Tidal Oil Company. 
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gess 1.and, or top of the Mississippi lime, and the Tyner formation, the 
latter sometimes being called the Hominy and Burgen 1.and in this gen­
eral area. 

TOPOGRAPHY 
The surface elevations of this area range from 750 feet to about 

1,000 feet above sea level. The surface geology conforms to some ex­
tent to the topography. Wildhorse Creek, after which the pool was 
named, drains the area and furnishes the relief upon which the surface 
geology was worked. 

GEOLOGY 
Surface Geology 

Rocks exposed at the surface belong to the middle Pennsylvanian 
age, and consist of shales, limestones, and sandstones. The surface 
geology shown by Fig. 12, was mapped on a sandstone ledge of t~e 
Bigheart sandstone series which is very soft and massive, eroding easily 
making the geology very difficult to work, the true dips being hard to 
distinguish from erosional dips. 

OSAGE COUNTY 
CONTOURS ON TOP OF 8ARTL€SV!LL£ SAND 

GEOLOGY BY G. C. POTTER 

Figure 13. 

WILDHORSE POOL 51 

Subsurface Geology 

The most commonly known formations penetrated by the drill in 
this pool are as follows: the Avant line, which is found at a d.ept~ of 
approximately four hundred and fifty feet; Cleveland sand, Btg hme, 
Peru sand, Oswego lime, Skinner sand, Bartlesville sand, B~rgess san~, 
Mississippi lime, Tyner formation, Siliceous lime, and grantte. It w~ll 
be noted in the cross-section, Fig. 14, that granite was encountered m 
the Tidal-Osage Oil Company's well No. 18, located in the NE.~ sec. 
32, T. 22 N., R. 10 E., at 2,217 feet. 

The subsurface geology, (Fig. 13) a~ mapped on the Bartlesyill.e 
sand, conforms very well with the surface geology, except that the dtp. ts 
considerably steeper on the subs~rface. . There ~re two sepa.rate, ~Is­
tinct, domes, with the top of one 111 sectton 34, wtth a saddle 111 sectton 
33, and a dome in section 32. The dome in section 32 has a subsurf~ce 
fault with a maximum throw of about 50 feet, the downthrow be111g 
on the west side while the surface fault has the downthrow on the east 
side. This dom:e is underlain by granite encountered at 2,217 feet in 
the Tidal-Osage Oil Company's well No. 18, in the NE.y,l section 3Z, 

CROSS· SECTION 

WILDHORS£ POOL 
7:22N.R /OE.OSA.G£ ~OUNTY 

~ 
1-'--_ TIDAt0SMC ,, T:O.NaN 

raNO.JI 

ro.Atl""Ro.... 
~A.II1JIONQ.4() 

1----''---Jz ----+---- u ----1----u ~· 
I I I M.c.«A""No.t 

Figure 14. 
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and at 2,600 feet in the same company's well No. 26 in the NE. X of 
section 32 about one-half mile distant. 

It wiii be noted by referring to cross-section (Fig. 14) that the 
Bartlesville sand thickens on the flanks of the structure where the best 
production was found in this sand. . . 

An interesting feature of the subsurface geology of thts pool.ts that 
the Mississippi lime has been eroded on top of the str_uc~u~es,. w_tth t_he 
~hale interval between the Bartlesville sand and the Mtsstss1pp1 hme m­
creasing off structure. The Chattanooga ~hale is entir~ly missin~ ~n 
top of both structures, but comes in on th_e flanks. It ts very !hm m 
the Twin State Oil Company's well No. 1, m the N"\V. X of section 3~. 
About thirty feet of Chattanooga shale was logged 1_n the Marland 011 
Company's well No. 9, in the NE.X SE.X of sectwn 34, on the ea~t 
slope of the structure. There was only two feet in the ~ex-Pyramtd 
well No. 40, in the SW. -~ NE.;i section 34, o!le-half t:rnle westwa_rd. 
This shows that these structures were present m the Stluro-Devoman 
time. • · I 1 1. !· 

To the author's knowledge, the Misener sand does not show up m 
any of the wells drilled in this pool, th~ drill_ going directly ~rom the 
Chattanooga shale into the Tyner formatiOn, ~1th the Hunton hm_e, Syl­
van shale, and Viola lime absent. The gramte found under thts pool 
is believed to be of the same origin as the Nemaha granite ridge of Kan­
sas and Oklahoma the structures being formed by later folding together 
with the settling ;f Pennsylvanian be~s ove: the granit_e ridge. 

The cross-section shows two defimte penods of eroswn, one occur­
ring at the top of the Ordovician lime and the other at the top of the 
Mississippi lime. 

PRODUCTION 

As was stated before, the large majority of the production in th~s 
pool was from the Bartlesville sand which is encountered at apl?r??:t­
mately 1,800 feet, with an average thickness of 100 feet. The mttlal 
production of the wells in this sand ranged from 100 to 1,000 barrels 
pe;· day. The water level in the Bartlesville sand occurred at the -1,000-
foot contour level, represented by the dashed contour line !n. :fig. 13. 
The production from the Cleveland sand rated second! the m1t1al pro­
duction from wells in this sand being from forty to etghty barrels per 
day, with the production holding up remarkably well. T~is sand also 
averages about 100 feet in thickness. The Tyner product10n occurred 
above the dotted line at the -1,000-foot contour level. These wells came 
in for an initial production ranging from 1,000 to 10,000 barrels per 
day, but dropped off very fast. Water encroached i!lto these wells very 
rapidly, due possibly to the fact that ~hey were not l?mched down so that 
the water would advance gradually mstead of conmg up from the b_ot­
tom, decreasing the back-pressure on the water and thereby shortenmg 
the life of the wells. 

Production from other horizons heretofore mentioned will not be 
discussed in detail because it amounts to a very small percentage of the 
entire production. 
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The average production per acre yield for actual producing acreage 
was 5,000 barrels. The following table shows data on separate leases, 
together with the total average, on the Tidal Oil Company leases in this 
pool. The production from the different sands was not kept separate, 
therefore the figures given in this table represent the entire production 
from all of the producing sands. 

-

Production of Wildhorse Leases of Tidal Oil Company 

(.To January 1, 1927). 

I nit. Total Aetual Av. Act- Av. Prod. 
LOOATlON Prod. Gross No. of Prod. ual Prod. Per Acre Wells Date Prod. Acres Per Acre Total ---
NE. 32-22-10 1918 39!J,9S8 lS 120 3,333 2,500 

---
sw. 32-22-10 1918 122,818 5 40 3,070 768 

------ ---
NE. 

SW. 

NW. 

SW. 

33-22-10 1918 51'~,706 24 125 4,102 3,204 

---
27-22-10 1919 429,750 21 120 3,581 2,686 

---
34-22-10 191!l 1,489,974 44 160 9,312 9,321 

---
34-22-10 1919 474,457 22 120 3,954 2,965 

Total gross production ------------------------------3,429,810 
Total number of wells ------------------------------------134 
Total actual producing acres ------------------------------6'85 
Average per acre yield for actual producing acres ________ 5,007 

Tota.l acres in each lease ----------------------------------160 
Total acres in all leases ------------------------------------960 
Avera.ge per acre yield for total acres --------------------3,573 

CONCLUSION 

There seems to be a definite relation between topography, surface 
geology, and subsurface geology in the Wildhorse pool. Surface geology 
was very difficult to work due to the lack of good exposures, so that an 
accurate geologic section was almost impossible to obtain. Surface 
faulting carries down through all of the formations to the top of the 
Missi&sippi lime, and it is probable that the Mississippi lime was also 
faulted. The Mississippi lime has been eroded from the top of the 
structures to a large extent. 

Oil accumulation seems to be from all flanks of the structure, and 
the water level is the same elevation on all sides_ Ultimate production 
per acre from all sands in this pool will be approximately eight thousand 
barrels. 
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Wynona Pool 

This pool lies in eastern part of T. 24 N., R. 9 E. The surface 
is a well defined anticline, the larger axis extending in a northwest­
southeast direction showing approximately thirty feet of closure at the 
surface. The south end is the highest structurally on both the surface 
and subsurface formations, and in this area most of the wells were orig­
inally drilled and operated as gas wells; later they produced some oil but 
in rather small amounts compared with the oil wells on the flanks o£ 
the structure. Here again, the surface on the top of the Oswego lime 
and Bartlesville sand shows more folding than that found at the surface. 
The north end of this anticline was not as productive as the south end, 
or flanks, and in most cases the best producers were found where sand 
conditions were the most favorable, irrespective of their position on the 
structure. In fact some very good producers were found in places that 
were structurally low in this area. 

Most of the pools that are producing from formations of Mississip­
pian age show the same general characteristics as those producing from 
Pennsylvanian sediments, at least as far as the oil production is con­
cerned. In several places, notably in the northeastern part of the coun­
ty, some very productive gas pools have been found at the top of the 
Mississippi lime where it is structurally high and in some of these areas 
the best gas wells, both as to volume and length of life when properly 
cared for, were those located on top of these Mississippian folds. 
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R..9E. 

Conlour.s- on Top 
Be.rile.rv-Ille Sand. 

WYNONA POOL 
Figure 16. 
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Conlour.s- on top of Oswe9o Lime 

WYNONA POOL 
Figure 17. 
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